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SYMPOSIUM ON GYNECOLOGIC PROBLEMS 


FOREWORD 


GOODRICH C. SCHAUFFLER, M.D. 


Consulting Editor 


The time is at hand when the preponderance of care in the field of the 
gynecologic aspects of infancy, childhood and adolescence descends 
upon the pediatrician and the family doctor. The specially trained 
gynecologist will continue to constitute the final court of appeal. How- 
ever, diligence and not a little courage have, in the last few years, made 
available to the wider group of physicians information concerning the 
erstwhile obscure and daunting material in the field of immature female 
genitalia. 

It is the aim of this symposium to translate these available data into 
the broader vernacular. The material does not attempt to cover the 
entire subject, but is specifically beamed at the needs of pediatricians 
and other physicians who attempt to treat female children. Further, 
nearly all of what is presented here has been presented elsewhere, but 
more through the spectacles of the gynecologist than of the pediatrician 
or the family doctor. This is, then, a rather comprehensive approach, and 
it can be stated, not immodestly, that there is particular virtue in this 
new presentation. The contributors are, to a man, authorities and 
pioneers in this field, and each has written according to his own pattern 
of lucidity and excellence. The keynotes of the editorial policy govern- 
ing the manner of presentation have been (1) the pediatric focus; (2) 
lucidity; (3) practicality—applicability to clinica! practice; and (4) par- 
ticular attention to the psychosomatic aspects. 

To the contributors, I wish to acknowledge their special efforts to 
pattern their papers to the specific aim, and to express my thanks to 
them for their generosity in offering the totality of their experience and 
for their cooperation in the matter of meeting deadlines. 

This symposium is presented with the conviction that it meets a 
specific need and is a sound contribution to the rather sparse writing in 
this highly important field. 











THE FEMALE GENITALS IN IMMATURITY 


GOODRICH C. SCHAUFFLER, M.D. 


Age groups in immature females may be conveniently specified as 
infancy—birth to two years; childhood—two to 11 years; teenage—11 to 
18 years. This division is, in substance, generally accepted.* Within the 
total scope of these divisions is contained the period of greatest somatic 
and intellectual growth in the entire life cycle. Interestingly, however, 
in relation to the sexual organs and the secondary sex characters in the 
female there are irregularities which do not follow the rule of general 
somatic growth, and which include, for most of the structures, an 
afunctional static period during childhood, as opposed to the amazing 
compensatory catching-up phase of adolescence. There are also certain 
differentials in the growth increment between the various structures. 
The divisions into infancy, childhood and teenage are especially con- 
venient to cope with these differentials. 


HORMONAL INFLUENCES 


Although the differential phenomena in growth and development 
from infancy to maturity are by no means clearly documented as to 
immediate causes, it is obvious that the effects of estrogen primarily and 
progesterone probably secondarily, superimposed upon the more uni- 
versal growth factors (pituitary, thyroid, and others), are exceedingly 
important during this period. For example, the child is born under the 
relatively high estrogenic influence of the maternal blood. The breasts 
may be engorged. The vaginal wall shows hyperestrogenic influence; the 
uterus is considerably larger than it later becomes, and the epithelia of 
the uterus and cervix also show characteristic hyperestrogenic reactions. 

Bleeding, not infrequently noted within the first three weeks after 
birth, is typical estrogen-deprivation bleeding. After withdrawal of the 


* Allen (p. 19) specifies further subdivisions which are unnecessary for this division 
of the material. 
3 
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mother’s estrogenic contribution the infant, growing amazingly in 
the somatic sense, lapses into a quiescent or static phase as far as the 
genitals and most of the secondary sex characters are concerned. The 
external genitals are less demonstrably subject to these influences, but 
the breasts are often transiently engorged. 

Familiarity with the norm is certainly the most valuable clinical attri- 
bute for the physician who must attend these young patients. ‘Text and 
illustrations may be helpful, but physicians must never neglect the 
opportunity to instruct themselves and doubtless to benefit their pa- 
tients by continuing careful observation and palpation, and to make 
careful notes and measurements. The propriety, the practicality and the 
proficiency of careful scientific examination in these small patients are 
set forth in the clinic on this discussion by Dr. Edward Allen, a pioneer 
in this field (pp. 21, 22). At the moment it seems to us indefensible 
that every tiny girl, post partum, is not at once carefully examined by the 
attending physician. If any question arises as to anomaly, it is suggested 
that a blunt probe or small uterine sound be carefully passed to deter- 
mine patency and normality of the vaginal tract. Also, a small-finger 
rectal examination is not only defensible, but also advisable. Such 
examination at this time is profitable and without danger or discomfort. 
Later in childhood more obstacles, as will be discussed elsewhere, are 
sure to arise. It is urged that all physicians seize this harmless and effec- 
tive opportunity for the benefit of the patient and for their own instruc- 
tion in this matter. On the basis of a more general experience in this 
field, the information which we will attempt to set forth here can be 
put to its best advantage. 


VULVA 


The vulva in infancy differs from that in later years not only in size. 
Although fatty and reasonable protective labia are the rule, there is a 
normal group, particularly the undernourished infants, in whom the 
clitoris, urethral meatus, and introitus are less than ordinarily recessive, 
less protected; closer by actual distance to external irritation and trauma, 
and unprotected by pubic hair. Figure 1 differentiates between the 
situation in early childhood and that in the virginal female. It is im- 
portant, too, that the abbreviated clothing and the rough-and-tumble 
existence of infancy and childhood entail more exposures to dirt and 
trauma. 

Genital and rectal hygiene is less efficient. A little child slides on and 
off the toilet seat and uses toilet paper carelessly. These are factors 
which account for many of the local irritations and rashes and whatnot 
which are the bane of the pediatrician. They are not for discussion here 
except to point out that most of them have nothing whatever to do 
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with the genitals as such, parents and some physicians to the contrary 
notwithstanding. 

The vulva, as a matter of fact, from infancy forward has a more 
consistent growth increment (as does the clitoris) than the vagina and 
the internal genitals. Actually, it follows the general growth pattern 
more closely than the other sex characters (uterus, breasts, pubic and 
axillary hair, and so on). But the examining physician may find, with- 





Fig. 1. Introitus: differential size and characteristics. A, Age one; B, age 17. (G. Schauf- 
fler: Pediatric Gynecology. Chicago, Year Book Publishers, Inc., 1942.) 


out any great concern, up to age 11, anything from an almost infantile 
to a normal adolescent habitus. There is a surprising variability in the 
norm. Even gross hypertrophy of the labia need not be considered ab- 
normal if it is accompanied by an otherwise normal female habitus. 
Frank abnormalities in this connection are discussed in the clinic by Dr. 
Greenblatt (p. 121). The examiner, incidentally, should be on the alert 
for congestion, precocious growth or the early appearance of pubic hair, 
due to treatment by estrogen, possibly by a former physician and un- 
known to the current examiner. 

The hypoestrogenic status of genital epithelia of childhood involves 
the vulva conspicuously in certain instances. Some cases of stubborn 
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“vulvitis” are due to this factor, and actual leukoplakia or kraurosis is 
noted. The condition, in other words, is almost identical with the hypo- 
estrogenic phase of senility. Transagglutinations of the labia may occur, 
as indicated in Figure 2 and discussed in the clinic by Dr. Huffman 
(p. 36). They are doubtless also due to low estrogen status. 





B 4 ‘a " z hee 
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Fig. 2. Transverse sealing of the labia. A, Almost complete obliteration of the 
vestibule with only a small orifice for micturition; B, partial sealing with obliteration 
of the posterior half of the vestibule; C, normal h«oitus after separation of adhesions 
and treatment with estrogenic ointment. (Auth's article in GP, Vol. VIII. Repro- 
duced from the October, 1953, issue of GP published monthly by the American 
Academy of General Practice, Kansas City, Missouri. ) 


CLITORIS 4 


The clitoris, which is actually a rudimentary penis in the female (Fig. 
3), is structurally almost identical with that of the adult, but on a 
smaller scale. It is relatively larger at birth than the other vulvar struc- 
tures; that is to say, its growth increment need not be so great, and its 
differential from the adult, at a given age, is in general less. It achieves 
about half of its growth during infancy and childhood, and most of the 
rest during puberty, and its growth includes chiefly changes in size— 
not morphology. The normal variation is so great between individuals 
that the clitoris of a child of five years may even approximate that of an 
adult. Its dimensions in normal growth increase vary roughly from 14 to 
34 inch in length and from % to % inch in diameter. Its growth incre- 
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Fig. 3. Anatomical detail of clitoris and subvulval structures in childhood. (Courtesy 
of Schauffler: Pediatric Gynecology. Chicago, Year Book Publishers, Inc., 1958.) 


ment during puberty and adolescence is not as considerable as that of 
the other genitals. All this is intended to underscore the fact that there 
is a great latitude in the size and characteristics of the normal clitoris of 
immaturity. 

When the examiner is confronted by an uncommonly large clitoris in 
a small child—if there is no suggestion of intersex interpretation (see 
p. 121)—the possibility of self-manipulation must be considered. It is 
unquestionably true that children who masturbate may engender a 


Fig. 4. Enlarged clitoris at age 6. No intersex anomaly. Plastic procedure reduced 
clitoris to normal proportions for esthetic reasons. (Courtesy of Obst. @ Gyncec., 
Vol. 5.) 
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marked hypertrophy of the clitoris or the foreskin, or both. This is not 
to imply that every child with a large but otherwise normal clitoris may 
be suspected of masturbation. It is a point worth remembering, how- 
ever. 

Figure 5 illustrates normal variations in the arrangement of the fe- 
male foreskin in immaturity. Abnormalities, starting with smegma, 
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Fig. 5. Sagittal detail of clitoris and foreskin in infancy. Upper, Normal foreskin. 
A, Slightly hooded; B, hooded; C, redundant thick foreskin. (Courtesy of Schauffler: 
Pediatric Gynecology. Chicago, Year Book Publishers, Inc., 1958.) 


phimosis, and so forth, are not to be considered here (see p. 37), but 
it is pertinent to state that in the absence of complications, even deep 
hooding and adhesion of the clitoris by a redundant foreskin need not 
be treated, or even regarded with concern. Treatment is not called for 
in the absence of definite symptoms. Complications and treatment, 
plastic surgery, circumcision, and the like, are discussed in the clinic by 
Dr. Greenblatt (p. 119). The peculiar sensitivity of the clitoris and, in 
fact, of this entire area will be considered later (p. 114). 
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HYMEN 

The hymen, hallowed (however legitimately) in song and story, has 
been too long allowed to obstruct sensible and unsentimental manage- 
ment of genital irregularities. From infancy to early adolescence, and 
especially in infancy and childhood, the hymen is ordinarily not the flat 
occlusive diaphragm which was adventitiously described before people 
had studied these matters. On the contrary, it is a cufflike, generally 
fairly thick, fleshy membrane, which protrudes its orifice when the child 
strains or coughs. To have the child make this effort will demonstrate 
this characteristic, and if the buttocks are spread and drawn backwards, 
the entire cufflike structure may often be clearly visualized, including 
the nature of its orifice. It is highly vascular in the same sense that it is 
later in life. It is exquisitely sensitive (except in infancy) in the 
peculiar connotation which will be discussed later. Before the sec- 
ond year, however, and often for a year or two after, this especial sensi- 
bility is not highly developed, which accounts for the easy availability of 
intravaginal examinations in these younger patients as compared to 
older children, especially adolescents. 

The hymenal orifice—whereas it is generally noted at or near the 
center of the hymen—offers an amazing number of variables. Because 
the hymen is the gateway to management of the various pathologic con- 
ditions in this field, it is important to be aware of its vagaries. Figure 6 
will be helpful in this interest. An exact knowledge of the location and 
nature of the hymenal orifice is absolutely strategic if the vagina is to be 
entered. Failure to delineate the orifice has too often created a hopeless 
shambles for later treatment without anesthesia. 

Unusual characteristics of the hymenal orifice may occasionally sug- 
gest underlying congenital anomalies. A bilateral symmetrical arrange- 
ment as in Figure 6, F, may indicate, for example, double anomaly of 
the uterus or vagina. An imperforate hymen, of course, has its own sig- 
nificance, which needs no discussion. Also absence of the vagina may 
occasionally be confused with a thick imperforate hymen. These are 
matters which must be kept in mind and which point the necessity of a 
thorough inventory of hymenal characteristics, which can best be made 
at birth or shortly after. 

Hymenectomy is occasionally indicated in a child or even in an infant 
in whom intravaginal manipulation is necessary and the hymenal orifice 
is not sufficient. It is less often indicated nowadays than it was in the 
days when intravaginal treatment of vaginitis was current. In any case, 
it may be essential for the approach to a foreign body, but it is surpris- 
ing how much can be done without hymenectomy if the technical and 
psychological approach is skillful. 

If it is necessary to enlarge the hymenal orifice in any immature girl, 
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a hymenectomy done properly is essential. Actually, the term “hymenor- 
thaphy” would be better than “hymenectomy” for the reason that 
the circumferential excision or “circumcision” of the hymenal dia- 
phragm is undesirable. The edges, in such a case, are left raw, and sub- 
sequent adhesions or healing is more likely to occur than if a square or 
wedge-shaped incision is made radically from the central orifice and the 















A 


Fig. 6. Different types of hymenal orifice. Normals are A, B, K. Orifice J] may 
suggest duplex anomalies. Lower row shows normals in sagittal view. (Courtesy of 
Schauffler: Pediatric Gynecology. Chicago, Year Book Publishers, Inc., 1958.) 





majority of the circumference (the vestibular border) is left intact with 
portions of the hymen. Simple stretching and rupture of the hymen are 
apt to allow the edges to fall back together and heal. Subsequent gentle 
dilatation of the orifice may be essential to maintain the advantage even 
when the proper operation is done. 


BARTHOLIN’S GLANDS 


Bartholin’s glands up to the age of nine years, or beyond, are in gen- 
eral not highly developed. It seems to be this circumstance which ac- 
counts for the low incidence of bartholinitis before sexual maturity. 











ORRIN EE 





eee A OR OTE 


GOODRICH C. SCHAUFFLER 11 


Although we have seen instances, even in the newborn, the occurrence 
is rare, indeed. Our studies of tissues in this area indicate a subfunc- 
tional status in immaturity comparable to that in the glandular struc- 
tures of the uterus and cervix. Probably, too, there is less frequent 
exposure to pathologic organisms. 


VAGINA 


The vagina originates by canalization from within the junction of the 
lower portion of the muellerian tubes. The so-called cord, the original 
mesodermal epithelium, is probably wholly replaced by invading endo- 
dermal epithelium from the urogenital sinus. It is Fluhmann’s* opinion 
that the epithelium of the cervix shares this origin and that the so-called 
glands of the cervix are simply complicated convolutions of the simple 
rugose or cryptiform structure of the walls of the vagina and vaginal 
cervix. Be that as it may, the fluted, accordion-pleated structure of the 
vagina of infancy and early childhood is characteristic. It is well pictured 
in Figure 7. The cavity in early years is merely a potential cavity; its 
complicated walls preclude patency in the manner that wet paper, even 
if folded, sticks together. With this concept in mind, one easily under- 
stands why, with the added factor of a restricted hymenal orifice, the 
early immature vagina constitutes an ideal “harbor of infection.” 

The simple growth of the vagina, irrespective of special mucosal char- 
acteristics, is approximately parallel to that of the general body-growth 
increment. At birth an average depth of one inch to 1% inches and a 
potential transverse distensibilty to 44 inch is probably average. There is 
great latitude. At the end of puberty the vagina is 2 to 3 inches along its 
anterior wall and sometimes as much as 3 to 4 inches along its posterior 
wall. Here again there is great normal variation. The vagina, therefore, 
is not required to increase drastically in size during the rapid growth 
phase of the uterus and breasts. 

The characteristics of the vaginal epithelium, however, are subject to 
endocrine influence starting at beginning adolescence precisely as are the 
uterus, cervix, tubes and ovaries. The vagina, at birth, under the high 
maternal estrogenic influence, exhibits a thick, succulent, hypertrophic, 
squamous epithelium, with characteristic estrogenic smears, a compara- 
tively elevated pH, and the Doederlein bacillus and characteristic flora 
of immaturity. Within weeks after birth the fall back to the hypoestro- 
genic phase of childhood results in decreased epithelial growth, thinning 
almost to the point of subfunction, a tendency toward an alkaline pH 
and a receptivity to other acidophilic bacteria. 

Exaggerated instances of this hypoestrogenic status account for condi- 


* C. Frederic Fluhmann: Am. J. Obst. @ Gynec., to be published. 
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tions such as we have mentioned in relation to the vulva. A condition 
scarcely to be distinguished from senile vaginitis is occasionally noted in 
children, which is not primarily due to bacterial invasion. This condi- 
tion is now recognized as perhaps the most frequent and stubborn 
source of vaginal discharge in children, an irritating discharge, often 





Fig. 7. Sagittal section of bloc, including bladder, urethra, uterus, cervix and 
vagina of full-term stillborn female. The intricate, cryptiform, accordian-like con- 
formation of the vagina is clearly shown. At b the walls are spread to disclose the 
deep longitudinal plicae above. The relative occlusion of the hymenal orifice is shown 
at a. Note the definite plications on the vaginal cervix similar to those of the upper 
vagina. (Courtesy of Schauffler: Pediatric Gynecology. Chicago, Year Book Pub- 
lishers, Inc., 1958.) 


with a resultant or concomitant stubborn vulvitis, which, while essen- 
tially normal, may be exceedingly difficult to manage. It is too often 
diagnosed as a “nonspecific” vaginal infection. The matter is further 
discussed on pages 41 and 42. 

As estrogen levels rise with beginning adolescence, the subfunctional 
status gives over to the thicker, sturdier estrogenic epithelium, and the 
pH swings again upward. The bacterial flora now begins to differentiate, 
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chiefly because of increased estrogen levels, but also because of external 
influences such as invasion, instrumentation or whatnot, with resultant 
change of vaginal climate. In general, considerably before actual ovula- 
tion, the vagina may be expected to have gained adult, if virginal, char- 
acteristics. The virginal vagina of late adolescence is, of course, merely a 
highly estrogenic, potentially capable, but unexercised adult organ. 

Physicians—in the peculiar present-day situations—may expect to find, 
probably within the definition of normal, a condition of the immature 
vagina definitely affected by the precocious approach of young people to 
adult practices. Many girls nowadays at ages 12 to 13 start using tam- 
pons. Many more than formerly have been subject to experimentation 
or actual sex practice. Others have had repeated examination or instru- 
mentation. Self-manipulation is far more common than it used to be in 
young females. Physicians, then, may expect pseudomaturity syndromes 
in young girls as a more usual, if perhaps not quite normal, situation. 
This matter is mentioned so that the physician, whether or not he ex- 
pects such findings, will not be taken too much aback even by the 
vaginal changes characteristic of pregnancy. Vaginitis, foreign bodies in 
the vagina, and other clinical irregularities are discussed elsewhere (p. 
41). The practicality, the propriety and the proficiency of vaginal ex- 
aminations in this age group are also discussed elsewhere (p. 19). It 
is important, however, to emphasize that under existing circumstances 
the agency of the physician is far more needful and more strategic than 
it was in the past. 


CERVIX 


The immature cervix characteristically constitutes, as indicated in the 
plotted dimensions in Figure 8, roughly two-thirds of the total length of 
the uterus, shifting from about age 10 forward to the adult status, 
which is the converse. The immature cervix is a tiny, clam-necked affair 
similar to that more often clearly noted by those who do not examine 
children as the “infantile habitus” of the adult. That is to say, the 
average examiner does not often feel or see a true infantile cervix, but 
may more often learn what it is like in the underdeveloped adult. Such 
a cervix, up to deep adolescence, is generally no larger than the neck of 
a large clam and morphologically similar. Occasionally the conforma- 
tion is what I have called “pig-snout.” The characteristic juvenile cervix 
is pleated and cross-pleated with the rugae which are characteristic of 
the rest of the immature vagina (Fig. 7). With increasing maturity 
these rugae iron themselves out; the axis of the cervix, which in im- 
maturity is characteristically in the axis of the vagina, swings backward 
as the uterine axis swings forward, and the size and adult nature of the 
cervix increase rapidly, indeed. 
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Fig. 8. Uterus: differential size and proportions in childhood (A and B); in maturity 
(C and D). Differential lengths of corpus and cervix are subtended to right of 
figures. 





Fig. 9. Comparative size and characteristics of the infantile cervix (A and B); 
the juvenile cervix (C and D); the virginal adult cervix (E and F). Note especially 
pleats and crypts involving the immature vaginal cervix. (Courtesy of Schauffler: 
Pediatric Gynecology. Chicago, Year Book Publishers, Inc., 1958.) 
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The cervix, like the uterus, is anatomically and developmentally in- 
consequential and is neglected by the growth factor until puberty. Fluh- 
mann* believes that the endocervix shares its embryologic origin with 
the upper vagina. He has recently published some fascinating studies to 
indicate that cervical glands evolve by a subtle epithelial change from 
the characteristic type of vaginal epithelium, and that they are in the 








Fig. 10. Sagittal bloc of (A) uterus, cervix and vagina from newborn; (B) cervix, 
showing rudimentary gland structure, which Fluhmann says are crypts, not glands. 
(Courtesy of Schauffler: Pediatric Gynecology. Chicago, Year Book Publishers, Inc., 
1958.) 


nature of increasing complications, and tortuosities of rugae and folds, 
originally identical with those in the upper vagina and on the vaginal 
cervix. In any case, the glandular structure of the immature cervix is 
strictly rudimentary from infancy until well into the estrogenic influ- 
ences of adolescence. The immature cervix is, therefore, a more or less 
simple, almost capillary, tubular structure with a few blunt pits and 
shallow crypts as “glands”—not at all strategic as a harbor of infection. 
Throughout early childhood, as a matter of fact, the vagina apparently 
constitutes a more suitable “harbor of infection” than the endocervix. 
This matter seems to be borne out clinically in the apparent frequency 


* C. Frederic Fluhmann: Am. J. Obst. @ Gynec., to be published. 
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of vaginitis as opposed to the rare occurrence of endocervicitis at this 
time. In the days when gonorrhea was rife, we felt there was a definite 
significance here in relation to the low incidence of ascending tubal or 


pelvic infection in children with frank gonorrheal vaginitis. 





8-8 MONTH FETUS 
UTERUS -ADNEXA AND 
VAGINA 
ANTERIOR EXPOSURE 









A-6 MONTH FETUS 
ADNEXA- UTERUS: ‘<a 
VAGINA AND EXT- 
ERNAL GENITALIA 


ANTERIOR EXPOSURE 


C-TERM INFANT 
UTERUS-ADNEXA- VAGINA-EX TERNAL 
GENITALIA WITH LABIA 
ANTERIOR EXPOSURE 






D- 15 MONTHS INFAN E-5 YEAR OLD 
UTERUS-ADNEXA - VAGINAL VAULT GENITALIA AND BLADDERR 
POSTERIOR EXPOSURE POSTERIOR EXPOSURE 


Fig. 11. 


Pathology of the cervix which in infants and young girls is rare, in- 


deed, is discussed elsewhere (p. 108). 


UTERUS 


The immature uterus (Figs. 10, 11) is (1) small, (2) straight on its 
axis, rather than anteflexed, (3) actually retroverted between first and 
second degrees. The developmental drive of adolescence rapidly in- 
creases the size, and the uterus develops a characteristic anteflexion, that 
is to say, bends forward on its own axis, and finally swings entirely for- 
ward into normal anteversion-flexion. Knowledge of these changes in 
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size and conformation is essential to an understanding of immature 
pelvic organs at examination, especially because the approach to such 
examination is more restricted and difficult in the child. Organs are in 
general smaller; intervening tissues are close-packed and elastic. Exam- 
ination techniques and other contributing factors are discussed else- 
where (p. 23). Special attention is directed to Figures 8 and 11 and to 
the amazingly small anatomical size and hypofunctional status of the 
infantile pelvic organs even up to the immediate preadolescent period. 

The immature uterus—for its gross characteristics—may be best ap- 
preciated by careful study of Figures 7 and 11. At birth, under maternal 
estrogenic influence, it is larger than in childhood, and its characteristics 
are more essentially those of early maturity than of childhood at any 
stage. It regresses within a few weeks, and in the infant of a year up to 
age seven the uterus is apt to be the size of a small olive, or smaller. 
Even at age seven, and in some instances at age 10, the uterus may 
actually be smaller than the norm at birth. Its growth increment during 
puberty is great, far greater, in fact, than that of other genital structures, 
but at any stage before maturity it may be difficult, if not impossible, to 
gain a clear concept either by vaginal or rectal examination. I have often 
found it best to report pelvic findings in small children on the basis of 
exclusion rather than by positive findings. If, in examining for such a 
uterus, the uterus is not felt, but no tumors, tenderness, fixation or other 
abnormalities are noted, the patient is, by inference, normal. This is an 
honest and a helpful psychology. Findings in such a case are often 
more exact by rectal than vaginal examination because penetration is 
deeper, availability above the tightly packed pelvic floor is greater, and 
patient cooperation is superior. 


Endometrium 


Endometrium examined neonatally may show rather amazing re- 
actions to maternal estrogen, only to revert later, together with other 
characteristics of the uterus, to the hypoestrogenic phase of childhood. 
The endometrium of childhood is a thin, flat, relatively avascular mem- 
brane, with glandular structures more complicated than the cervix, but, 
by comparison with the adult, rudimentary. However, there is great 
variation among girls of the same age, especially as puberty is entered. 
This is an endometrium capable at any age of reaction to hormonal 
stimulation, as evidenced by precocious bleeding due to granulosa cell 
tumor, or other factors involving premature elaboration of estrogen. 

Immature endometrium is rarely required for examination, but, when 
procured, shows nothing remarkable beyond the usual subfunctional 
glandular status. The vascularity is less complex and relatively undiffer- 
entiated. Precocious bleeding, polyps, carcinoma, and so forth, are rare. 
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Probably the most striking inherent quality of the immature endo- 
metrium is its likeness to the tiny dried Japanese paper flowers which, 
with moisture, burst forth into complicated patterns. The flowering 
of the endometrium under hormonal stimulus is comparable and truly 
phenomenal. 


OVARIES 


The ovaries at birth, commensurately, are tiny, relatively simple, 
afunctional structures, but not so much so as has been supposed. 
Whereas the general growth potential of the ovary is more consistent 
and leisurely than that of the uterus, I have found at birth and in early 
childhood surprising and almost adult types of cyst formation. I am 
certain that the somewhat complicated status of the immature ovary 
has not yet been rationally explained, although it has been fairly widely 
studied. 

From a clinical point of view, immature ovaries are subject to cysts, 
dermoids and teratomas. The matter is discussed elsewhere (p. 104). It 
is important to remember that almost any ovary which can be palpated 
in a female under 10 years of age may be considered significant. Actual 
size, from that of a small bean to that of an olive seed, and later to the 
size of a kernel of an almond—these would be approximate from birth 
to adolescence. Concomitantly, the tubes are string to angleworm size 
in childhood with merely a potential filiform lumen, and increase in 
size and adult characteristics consistently from birth to adolescence 
rather than abruptly during puberty. 
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IN THE ADOLESCENT GIRL 
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Nelson has said that “no field of specialized medicine has a broader 
scope, greater responsibilities or greater possibilities than has pediat- 
rics. . . . ‘he goal in the medical management of the child is to permit 
him to come into adulthood at his optimal state of development, physi- 
cally, mentally and socially so that he can compete at his most effective 
level. . . . Surveys . . . reveal a high incidence of nutritional and 
physical disturbances and of psychological difficulties which are remedi- 
al and, more important, preventable.” It is his opinion that our respon- 
sibilities to youth antedate conception and extend through the final 
phases of growth in the period of adolescence. In each growth level of 
this development the child is essentially a new or different individual, 
requiring changing skills and medical judgment. After intrauterine life, 
Nelson would divide these growth periods into six merging eras: 


re 1 to 4 weeks 
ae ] month to 2 years 
Midchildhood or 
midschool ........ 6 to 10 years for girls 
6 to 12 years for boys 
Prepubescent ........ 10 to 12 years for girls 
12 to 14 years for boys 
Pubescent 
(adolescent) ...... 12 to 18 years for girls 


14 to 20 years for boys 


Man has the longest period of infancy and adolescence of any mam- 
mal, and our opportunities for prolonged study and direction of the 


From the Presbyterian Hospital and the University of Illinois College of Medicine. 
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child’s course are limitless. It would seem that the ideal care of the 
child will require the combined efforts of many special skills, extending 
from preconceptual supervision and prenatal care to the adult phase of 
the child’s existence. 

Why, then, is so little known or reported about the reproductive 
organs in the adolescent girl—these most important areas of the little 
girl’s anatomy? Far too little has been documented concerning the 
fundamentals of anatomic development or physiology in the growing 
female child. Discussions of this important subject in pediatric text- 
books and literature are both inadequate and fragmentary. Even the 
discussions of the anatomy of the female pelvis in our regular textbooks 
of anatomy are more inadequate than that for the male. I suspect that 
the inherent ego of the male plus his protective anxiety toward the 
female has been largely responsible for these faults. 

That too little attention is given to the genital organs of the young 
gitl is emphasized by a study of reports showing aberrations from nor- 
mal in young brides, infertility patients and children of all ages suffering 
from grave disease of the genital organs. These aberrations run the 
gamut of almost all known pelvic diseases from congenital malforma- 
tions to cancer and new growth similar to those found in the adult 
woman. A study not yet reported of several thousand microscopic slides 
taken from pelvic organs obtained at autopsy from a large children’s 
hospital and cut serially revealed an amazing number of pathologic con- 
ditions: erosion and stenosis of the cervix, cervical and uterine polyps, 
pyometra, fibromas of the ovary and cervix, malformation of the tubes 
and uterus, and so forth. The age of these female organs extended from 
seven months of intrauterine life to just before the onset of menstrua- 
tion. This study was carried out in the hopes of finding the possible 
source or even evidence of endometriosis occurring before the onset of 
menstruation, but none was found. 

The tragic lack of information, knowledge or interest in the subject 
under discussion is further pointed up by the work of Hellman and 
Rosenthal,*:* who recently described adenomatous hyperplasia and 
epidermization of the cervix in young females which seemed to be 
related to the activity of reserve cells—that is, occasional disorderly 
growth characteristics somewhat similar to those shown in intraepithe- 
lial carcinoma. The changes found in the fetal cervix were those usually 
seen in the cervix of a pregnant woman. Howard, Erickson and Stod- 
dard* contended that at least one type of intraepithelial carcinoma in 
the adult arises from the reserve cell, but Hellman and Rosenthal were 
unable to show this connection. 

We believe that these shortcomings in our knowledge could be 
quickly overcome by a change in emphasis towards these problems by 
the physician, the parents and the growing girl herself. In years past we 
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physicians were taught primarily to recognize and cure obvious disease. 
Prevention and early recognition of disease have been developments of 
more recent times and have attained their most regular and spectacular 
results in the field of pediatrics, with obstetrics and gynecology, I be- 
lieve, a close second. However, it is the general practitioner who is 
responsible for the medical care of the largest share of the population, 
and it is to him that the patient will often first turn for medical advice. 
He should be the key figure in this drama of child health, and from this 
eminence he should be encouraged more and more to call for the skills 
of the pediatrician, nutritionist, endocrinologist, gynecologist, surgeon 
(general, cardiac or pediatric) and, to an increasing degree, the psychia- 
trist. 


PURPOSE OF EXAMINATION 


Examination of the female genital organs is usually made at birth by 
the obstetrician or the pediatrician and is limited to a cursory inspection 
of the external genitals. From that day on we throw such an aura of 
protection and perfection about our little girls that we have in in- 
numerable instances withheld from them some of the advances in medi- 
cal knowledge and therapeutics which are their due. Not until they 
appear for premarital examination is further exploration of the virginal 
pelvis attempted, or even advised by some authorities, unless grave local 
symptoms occur. Even during premarital examination, pelvic examina- 
tion is often omitted, although the physician will place his stamp of 
approval on the potential mother and give contraceptive advice without 
further ado. 

Parmelee* has aptly said: “The ‘false modesty’ and ‘puritanism’ 
[which precludes this type of pelvic examination] exists in the doctor, I 
fear, more than in the patient or her mother. I am convinced that there 
are very few obstacles to a complete examination of girls which cannot 
be overcome by tact and discretion on the part of the physician.” He 
reviewed the pioneering work of the pediatrician in general preventive 
medicine on a large scale (immunizations, prevention of rickets, scurvy 
and dysentery, discovery of the early manifestations of metabolic and 
infectious disease) and concluded by saying: “The pediatrician [doctor] 
can have little, if any, excuse for neglecting a complete [italics mine] 
examination of the girls who are under his care.” 

Schauffler® believes that “the morbid, even maudlin attitude of many 
adults toward the taboo area in female children is often the worst factor 
in the entire program of management. Unfortunately a few physicians 
of the old school are guilty of a similar artificial approach.” 

I am convinced that we can no longer logically ignore these most 
important areas of the little girl’s anatomy around which her emotional 
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and reproductive life revolves, without grave risk to her psychic and 
physical well-being. We have ignored it up to this time under the guise 
of protecting her virginity. But virginity is a state of mind and not an 
anatomic condition. The sooner physicians and parents learn that a 
truly intact or imperforate hymen is a pathologic entity, the more rapid 
will be the advance in the study of pelvic health and the treatment of 
its diseases. We as obstetricians and gynecologists should provide this 
education to doctors and patients. 

The psychiatrists who have worked closely with us reported no 
demonstrable psychic trauma resulting from pelvic examination in the 
infant before sex consciousness had developed. We have observed only 
rare and slight evidence of this in the adolescent girl. It is more com- 
mon as age advances and is not at all uncommon and is more lasting in 
the elderly virginal spinster. Most gynecologists of wide experience have 
encountered old and not-so-old spinsters who faced death from malig- 
nancy rather than submit to examination of their breasts or pelvic 
organs. In the past three months I have seen three inoperable pelvic 
cancers in virginal women who had delayed pelvic examination for 
symptoms which had been present from five to 14 months with the ex- 
cuse that they had never had a pelvic examination and could not bring 
themselves even to contemplate one. 

All degrees of this phobia are encountered in the daily routine of a 
gynecologic practice, and it is high time that we as scientific physicians 
substitute a sane attitude in our own and our patients’ minds toward 
the female organs of reproduction that will replace this antiquated one. 


PARENTAL COOPERATION 


To be accomplished effectively, this requires the cooperation of the 
parents and a gentle, unprejudiced physician. Children on the whole 
will gracefully accept ministrations directed toward their safety, comfort 
and health if they are guided by intelligent parents, who become the 
most important link in this program of education. Training of the 
parents and a gentle, unprejudiced physician. Children on the whole 
ideas are accepted slowly, and so I suggest to all my new mothers during 
their postdelivery examination that they bring their daughters with 
them for examination, beginning at the age of seven years. More and 
more of them are following this advice. I have several intelligent 
mothers whom I have delivered of two or more baby girls who bring 
their growing daughters with them so that they may also have a com- 
plete physical examination from teeth to toes, including the usual 
laboratory tests. I believe that the main, if not the only reason that 
these youngsters object to such an examination is that we have inter- 
fered with a trip to the movies, or a party, or that we discuss normal 
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nutrition with them instead of the latest innovation in adolescent 
brassieres. By the time these little ones are highly sex-conscious, we will 
not further protect them by tales about the birds and bees. This be- 
comes obvious when these same youngsters begin to make their own 
ofice appointments so that they can more freely discuss with me some 
of the questions they are reluctant to discuss with either parent. Chil- 
dren are quick to detect subterfuge, and they inherently like the truth. 

The parents’ role in the education of their growing daughter is being 
aided by the schools. Here, there is now an increasing development of 
and participation in courses on regional anatomy, physiology and sex 
education. The value of this type of education will be more definite 
when the courses are taught by someone other than inexperienced 
spinsters or physicians who do not personally believe that their own 
daughters need this type of instruction. 

Our young people are also influenced by mass psychology. This was 
made very clear to me in our student nursing groups who now accept 
routine pelvic examination without qualm or question because they 
have learned from discussions with more advanced student nurses and 
from lectures by interested and intelligent nursing supervisors that the 
exaimination has real value and is easily accomplished. But this accept- 
ance was not achieved overnight. It necessitated re-educating the stu- 
dent, the nursing supervisor and, to a degree, even the medical super- 
visor of the Nursing Health Service. Now it is our hope that this group 
of educated young women, many of them destined to become teachers, 
will in turn educate their own daughters, husbands and female patients 
in the importance of routine pelvic examination. Routine annual pelvic 
examinations have been extended at our hospital to include all staff 
nurses and female employees, with resultant great savings in dollars and 
cents to the hospital and restoration of health and happiness to the 
patient. 


AGE FOR AND PROGRESSION OF EXAMINATIONS 


As yet I know of no one with sufficient reported experience who has 
suggested an optimum starting age or proper progression for these 
genital examinations in the newborn infant or preschool or older girl. 
I hope and believe that the time will come when every newborn girl will 
have the benefit of a painstaking examination of her genitals, at least 
for gross abnormalities, in the same manner as we now examine the 
rectum for an imperforate anus. Schauffler? has suggested that during 
examination of the rectum at birth, a bimanual rectopelvic examination 
can be readily made, followed by a simple testing of the vaginal tube 
and its opening at the hymenal ring. Imperforate hymen, septate or 
absent vagina, cloacal imperfections and other congenital abnormalities 
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need only be recognized at this early examination and proper therapy 
indicated to the parents. This is certainly more scientific than awaiting 
the premarital examination or the patient’s return from a disappointing 
honeymoon to begin definite therapy and overcome the fear and distaste 
which often make these girls sexual cripples for the remainder of their 
lives. Situations like these occur daily in physicians’ offices all over 
America. 








Fig. 12. Armamentarium for office examination: A, uterine sound; B, small Hegar 
dilators; C, silver probe; D, small nasal speculum; E, short Kelly cystoscope; F, long 
Kelly cystoscope; G, cystoscope light; H, vaginoscope; I, grasping forceps; J, grasping 
forceps; K, cotton applicators; L, wire loop for cultures; M, culture media; N, glass 
slide; O, aspirator for vaginal secretion; P, glass or metal urethral catheter; O, rubber 
catheter; R, lubrication. 


The armamentarium for this early examination is not elaborate or 
expensive (Fig. 12). In our hospital all examinations done before the 
first rectovaginal examination are performed in the knee-chest position 
(Figs. 13, 14, 15). More accurate control of the patient’s movements 
and the ballooning of the vagina with air increase the visibility and ease 
in introducing instruments or the examining finger. 

By gradually extending the scope of the pelvic examination through- 
out the child’s early life, it would seem logical that at the average time 
for the onset of menstruation, 10 to 13 years, the transition would be 
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Fig. 13. Examination of the external genitals in a newborn; modified knee-chest 
position (enlarged for definition). Glistening white hymenal plate surrounds normal 
hymenal opening. Does not require sounding. Anal opening tested with well lubricated 
small finger. 





Fig. 14. Normal introitus and hymenal opening in 7 year old. Ballooning of vagina 
in the knee-chest position is evident. 
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complete and a thorough and complete rectovaginal-abdominal exam- 
ination could and should be done. As in all other medical procedures, 
this should be individualized. Our meager experience corroborates this, 
since adequate examination may be done at any time after the third or 
fourth evaluation of the pelvic status with much less fuss and no 
“feathers” than in the average adult woman. 

The period of adolescence and immediately preceding it is much 
more important and critical to the female than is the menopause. Frank 
has said? that “the significance of the prepubertal period has not been 





Fig. 15. Septate hymenal ring in an 8 year old. Occasionally this is evidence of 
septal malformations in the internal structures, and may require division before 
matriage. 


adequately recognized. Probably because attention has been fixed upon 
the more dramatic occurrence of puberty, especially the menarche in 
the girl. . . . The adolescent boy or girl may come to puberty with a 
strong sense of guilt or anxiety over his or her genitals which has de- 
veloped earlier in childhood.” This emphasizes the need for pelvic 
examinations before the menarche, if we are to achieve optimal results. 
Patient-doctor relationships are crucial in the examination of the genera- 
tive organs of the growing girl, and we can do much to avoid and 
relieve the child’s anxiety, thus gaining her affection and cooperation, 
which are so essential. 

Since approximately 30 per cent of the important diseases of the 
female occur in her organs of reproduction, it would seem obvious that 
routine examination of these areas should be more important than 
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routine examinations for dental health. The dental profession, aided 
perhaps by the inherent vanity of the human being, has done a superb 
job in preventive medicine by establishing almost universal routine 
examinations of the teeth. If routine examination for one area of the 
body has been so widely accepted, I am encouraged to believe that by 
continued education and emphasis we will one day accomplish routine 
examination of the reproductive organs of the adolescent girl. 

Our interest in this subject extends back many years. This report 
covers some of the details of pelvic examination and gynecologic treat- 
ment advised or carried out in 1622 adolescent patients between the 
years 1936 and 1957, and is an extension of the previous report! cover- 
ing the years 1936 to 1953. A total of 301 patients (246 nurses and 55 


TABLE 1. Total Number of Patients Examined, 1936-1957 * 

















Nurses: 
Presumably virgin, aged 17 to 22 years............. 1235 
Unmarried, 23 years or over...... -« S92 
Married...... 6: Fs ett 
1367 
Private patients 3 to 17 years.... ee 
Total patients. ... es 
* Examination of nursing group began in 1946. 
TABLE 2. Referrals of Private Patients 

Total number of patients referred... . .255 

Referred by parents or nurses. . a 182 

Referred by physicians. . : = oe 

Total number of examinations . .697 


private) has been added during the years 1954 to 1957 (‘Table 1). The 
total number of repeat examinations conducted by the staff has not 
been recorded, but they have increased the work load tremendously. In 
some instances it was necessary to consult with or re-examine many of 
these patients many times during the course of observation. 

Patients referred to my private practice ranged in age from three to 
17 years (Table 2). The interesting fact is that no physician’s daughter 
who came just for routine pelvic examination is to be found on this list. 
The medical referrals consisted almost entirely of patients with pelvic 
symptoms. Several others without symptoms came as the result of a 
request by the mother to her physician for pelvic examination of her 
daughter. Some patients with either no symptoms or minor symptoms 
came, in spite of assurance by the attending physician—without exam- 
ination—that there was no cause for alarm or that nature would effect 
a cure shortly or that one could expect such symptoms in a developing 
girl. 
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An examination of the ages of the private patients (Table 3) may 
be some indication of the age at which routine pelvic examinations 
should ordinarily be started. However, analysis of the pathologic 
conditions encountered before the age of seven suggests that with 
further experience of the gynecologist and further education of the 
patient and her parents, this date should be moved to include younger 
and younger girls. The psychologic implications of early examination 
before sex consciousness is too pronounced may be more important 
than that of disease; that is, getting these little girls accustomed to 
routine pelvic examination may be of more importance than the 
lesion found. 


TABLE 3. Age Grouping in Private Patients 








AGE IN NUMBER 
YEARS EXAMINED 
| eee 3 
4.. 2 
5. 1 
6. 1 
ft 7 
_* 11 
10 
ae 6 
11. 17 
12. 19 
ee 24 
14.. 27 
15. 37 
16 38 
17 52 

RY arcs Cie ere ater are 255 


It is apparent from the figures in Table 3 that only 16 per cent 
of these children were examined before the age of 11 years. However, 
the three preceding years—namely, eight to 11—constitute considerably 
over 50 per cent of the remaining 41 cases (27 of 41). This may 
indicate that the age of eight years might be the most advantageous 
time to suggest to young mothers for the beginning of routine pelvic 
and physical examinations of their daughters. These three years could 
be utilized as a progressive preparatory period for complete rectovaginal- 
abdominal examination before the onset of menstruation, unless symp- 
toms warranted earlier and more definitive diagnosis. Only one of these 
patients had begun to menstruate before the age of 10 years. 


EXAMINATION FOR SYMPTOMS 


Viewing our adult gynecologic and obstetric practice in retrospect, 
I am convinced, along with Nelson and others, that the high incidence 
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of nutritional disorders causes marked disturbances in physiology and 
even lasting effects on anatomic structures. To judge from total body 
weight alone, the pathologic conditions found in these groups of 
adolescent girls were almost in direct proportion to deviations from 
the nutritional norm. Menorrhagia, metrorrhagia, amenorrhea, delayed 
onset of menstruation, dysmenorrhea, malposition of the uterus, ab- 
normal vaginal discharge were not only found more commonly in 
instances of poor nutrition, but whenever the condition could be cor- 
rected, improvement or cure frequently followed. To these conditions, 
in the adult we may definitely add the problem of sterility and, to a 
degree, lactation. If corrective measures for nutritional and metabolic 
imbalances are not instituted during the growing or formative period, 


TABLE 4. Gynecologic Complaints and Findings in 255 Private Patients Aged 3 to 





17 Years 
Amenorrhea. 1. 
Dysmenorrhea. . 44 
Menorrhagia... 29 
Very irregular periods....... .21 
Metrorrhagia... 11 
Vulvar irritation........18 
Perineal rectal fistula........ 1 
Ragpe...... 1 
Vaginal condylomas........ 1 
Pelvic pain........ 3 
Vulvar furunculosis . 1 
Pregnancy . re 
Mental defective with parental request for sterilization........ 1 


there is little or no hope of correction at the end of adolescence or 
during the adult years. 

Forty-one of the group of 255 private patients reported here came 
in for routine pelvic examination. The gynecologic complaints and 
findings encountered in the total group are shown in Table 4. 

Lock® reported on 254 similar patients referred to him because 
of symptoms. He observed a comparable incidence of gynecologic 
complaints and abnormalities. In his series the incidence of congenital 
abnormalities was considerably higher than in ours, but he pointed 
out that the greater part of difficulties encountered in his series con- 
cerned abnormalities in function (142) or pregnancy (52) and, there- 
fore, were generally amenable to treatment. One malignancy occurred 
in his group between the ages of 0 and five years. 

Additional physical findings were uncovered in our group during 
pelvic examination, as illustrated in Table 5. Treatment was carried 
out in some of these cases. For example, when the adhesive vaginitis 
showed almost complete introital closure and retention of urine, sepa- 
ration was accomplished under gas anesthesia, and the vagina was 
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then kept open by cleanliness, frequent inspection and administration 
of estrin cream. The cervical erosions were not cauterized unless ex- 
cessive secretions were present, and in two cases in which the condition 
was extensive and early marriage was contemplated. Two (and a very 
recent third case not included here) malformations of the prepuce 
or hymen partially occluded the external urethral orifice, causing 


TABLE 5. Additional Physical Findings 





Adhesive vaginitis, extensive 4 





Cervical erosions 5 





Abnormal hirsutism 4 





Hypertrophy of prepuce or labia 3 





Retroversion of uterus 6 





Absence of vagina 1 





Foreign body in vagina 3 





Teratoma of ovary, dermoid and nerve elements, twisted pedicle 1 





Cyst in breast 6 





_ 


Yeast vaginitis 16 





Nonspecific 3 





_ 


Trichomonas (17 years) 





Albuminuria: 
Cystitis 
Orthostatic 
Nephritis 


NR & Ww © 





Ww 


Glycosuria: 
Renal 2 
Diabetes mellitus 1 





Probable endometriosis (16 years) 1 


frequency of urination and nocturia; relief was obtained by freeing 
by the crescentic incision as described by Schauffler (after Coe).® 
The patient without a vagina had been examined at the age of 
12 years and her mother informed of the conditior. No further office 
calls were made, and nothing further was heard from her until she 
suffered severe abdominal pain following hormone injections by the 
family physician. These were given at the age of 17 in an effort to 
start menstruation and preparatory to the girl’s marriage. The doctor 
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had previously placed a sound in the bladder and had mistaken it for 
a patent vaginal canal. An artificial vagina was made for the patient 
by the artificial space obturator method (Counsellor and others) at 
the age of 17 years. She was married at 18 and now is the happy 
mother of two adopted children. 

Foreign bodies in the vagina can usually be detected by rectal 
examination. If they are of metal, a uterine sound in the vaginal 
canal will produce the characteristic “feel” and sound. Further identifi- 
cation with the vaginoscope may permit the smaller items to be re- 
moved without anesthesia, using a long grasping forceps that will 
function through the vaginoscope. Light gas or sodium pentothal 
anesthesia is usually advisable. A mucopurulent or blood-tinged dis- 
charge is almost pathognomonic of foreign body. One such child 
had been previously treated for gonorrhea in three hospitals or clinics. 
A buffalo nickel was removed from another, who stated it had been 
inserted while “playing telephone.” Retained Tampax has been found 
in three of the older adolescent girls. (See also page 46.) 

The teratoma of the ovary was reported as malignant by our 
Pathologic Department, and radical surgery was performed at 14 
years of age. The patient still reports at six month intervals and is 
still well. 

One small cyst was removed from the left breast of one girl to 
allay the fears of both parents that had been transmitted to the 
child. 

The vaginal infections were treated by cleanliness and the particular 
method currently being used for treatment in the adult at the time 
the condition was discovered. 

A brief summary of the surgical conditions found and the therapy 
used in both series of adolescent girls, including the larger group of 
student nurses, is given in Table 6. Study of this table will clearly 
indicate the great value of routine pelvic examination in the pre- 
pubescent and in the adolescent girl. The essence of surgical therapy 
in the adolescent girl is conservatism. Cauterizations of the cervix 
were done only when the erosion was pronounced or was associated 
with increased vaginal discharge. When performed, cauterization was 
external or by flat cautery with the nasal tip. 

Dilatation of the cervix was done only for dysmenorrhea after 
prolonged medical care had failed and the condition interfered with 
the girl’s work or education. The operative procedure was often 
preceded by psychiatric study. 

Curettage was frequently added to the dilatation of the cervix for 
dysmenorrhea. The remainder were performed for menorrhagia or 
menometrorrhagia. 
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Dilatation of the hymen or hymenotomy was performed to pro- 
vide adequate vaginal drainage or if the hymen was obviously ab- 
normal. If abnormality was present, the patient was so informed, 
and it was suggested to her that it be restored to normal either at 
that time or at least preceding marriage. 

It was fortunate that all dermoids were early and apparently uni- 
lateral and could be resected, leaving considerable normal ovarian 
tissue. 

All cases of endometriosis were resected by scalpel or cautery, five 
being done through the cul-de-sac. All were producing marked 
symptoms. 


CONCLUSIONS 


1. It is desirable and feasible to include examination of the pelvic 
organs and breasts at least once each year in girls from the age of 
eight years through the adolescent period as a portion of the general 
physical check-up. 

2. This check-up should be conducted not only as a disease-finding 
program, but also as an educational program for the parents and their 
child in normal anatomy, physiology and, when indicated, sex edu- 
cation. 

3. Psychic and social stability are increased when children are in- 
formed that their reproductive organs are normal or when any ab- 
normalities present are corrected. 

4. Proper timing for the correction of malformation and sex aber- 
ration is most important. Therefore a careful inspection of the vulvar 
and introital areas should be carried out as part of the first general 
examination after birth. Ideally, these examinations should become 
routine for the rest of the patient’s life. 

5. All types of pathologic conditions and disturbed physiology 
found in the adult are found also in the prepubescent and in the 
adolescent girl. Proper therapy may require all the special skills in 
medicine: general, pediatric, obstetric and gynecologic. The intelligent 
mother and the occasional educational institution are bringing about 
rather rapid changes in the traditional attitudes toward this subject. 

6. Ultraconservatism is essential in carrying out this therapy in this 
age group, except in the case of malignancy. 

7. Prevention and detection of early disease should be the responsi- 
bility and goal of medicine in the child as well as the adult. Wider 
study and more experience in this special field will rapidly provide us 
with better tools to accomplish this end. 
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DISORDERS OF THE EXTERNAL 
GENITALS AND VAGINA 


JOHN W. HUFFMAN, M.D. 


Disorders affecting the vulva and vagina are the most frequently 
encountered problems in a pediatric gynecologic clinic. During infancy 
and childhood the perineal skin may be affected by dermatologic 
conditions which are the result of poor care or are part of a disease 
involving other body areas. Lesions may appear which are peculiar 
to childhood or are similar to those seen in older persons. Vulvovaginal 
discharges and inflammations outnumber all other gynecologic dis- 
orders in premenarchal girls. The degree of inflammation varies from 
slight vulvar hyperemia to intense inflammatory reactions involving 
the perineum, vulva and vagina. Neoplasms of the genitals are rare 
in infants and children. Despite their rarity, however, every type of 
genital tumor occurring in women has, with a few exceptions, been 
reported in girls less than 16 years of age. Trauma to the immature 
genitals and vaginal foreign bodies have been included in this clinic. 
Several relatively rare entities, interesting because of their rarity, are 
also discussed. 

The morphological and physiological changes which occur between 
birth and the menarche, alterations associated with endocrinological 
disorders, congenital anomalies and malignant tumors of the vulva 
and vagina, are considered elsewhere. ‘The details of examination, also 
a separate presentation (see p. 19), are omitted. It is understandable, 
of course, that the technique of examination and the instruments 
used must be modified in accordance with the state of development 
of the child’s genitals. 


PERINEUM AND VULVA 


inflammations 
The perineums and vulvas of infants and young children are fre- 
quently the site of an acute inflammatory reaction with a superimposed 
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secondary infection by nonspecific pyogenic organisms. The process 
frequently begins as a chemical dermatitis caused by urinary contami- 
nation. Less commonly, the inflammation is due to fecal contamination 
or to uncleanliness of the parts. Inflammation occasionally occurs as 
the result of irritation caused by frequent rubbing or scratching. The 
irritation itself may be created by too tight clothing, a vaginal discharge, 
intestinal parasites, a fungus infection, urinary tract lesions or masturba- 
tion. Sometimes the inflammation is a manifestation of a nutritional 
disturbance, an allergy or a dermatitis due to medication. 

At first the tissues are hyperemic, dry and fissured; subsequently they 
become edematous and glazed. Numerous small furuncles and super- 
ficial weeping ulcers may appear. There is relatively little discharge 
from the vagina. 

In most cases the diagnosis presents no particular problem. Nutri- 
tional disturbances are usually evident in the child’s general appear- 
ance. There are frequently other manifestations of allergy. Skin 
scrapings will usually reveal mycotic organisms. The ova of intestinal 
parasites should be looked for in the stool or on the perineal skin. 

Simple rules for cleanliness are all the treatment that is needed in 
most cases. The mother may have to be taught how to keep the parts 
clean. Diapers should be washed with a bland soap and rinsed in a 
mildly alkaline solution. Mildly antiseptic, soothing ointments such 
as those containing iodochlorhydroxyquinoline, calamine or boric acid 
will relieve the dermatitis. Vulvar mycosis caused by Candida albicans 
responds to the local application of 1 per cent aqueous gentian violet. 


Infectious Granulomas 


Infectious granulomas of the vulva are relatively rare. They develop 
as chronic phagedenic, shallow, irregularly shaped, ulcerative lesions 
of the vulvar integument. They are usually encountered in mal- 
nourished, poorly cared-for children. There is an antecedent chronic 
vulvovaginitis with a discharge which has caused maceration of the 
vulvar tissues. The diagnosis is established by the appearance of 
the ulcer and by the exclusion, through culture, biopsy, and so forth, 
of specific diseases producing chronic ulcerative or granulomatous le- 
sions. Infectious granulomas are resistant to antibiotic and chemo- 
therapeutic medications. They respond to the local application of 
estrogen ointments applied once daily. Recurrence is common unless 
the treatment is continued over a long period of time. 


Labial Adhesions 


Labial adhesions are almost invariably postinflammatory rather than 
congenital. The labia minora, slightly eroded and desquamated by 
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inflammation and discharge, lie in contact with each other. As healing 
occurs a thin adhesion forms; the fused labia often completely cover 
the vestibule and may hide the urethral meatus. A thin, pale antero- 
posterior middle line marks the site of adhesions. They are not seen 
in newborn infants or in adolescent girls. They occur most frequently 
in children between two and six years of age. 

Labial adhesions usually produce no symptoms, the child being 
brought for examination because the mother has noted a change in the 
appearance of the vulva. Occasionally the urethral meatus is covered 
and urine enters the vagina, creating a vestibulovaginitis. There is 
often a discharge due to chronic vulvovaginitis which produced the 
adhesion originally. A history of an antecedent vulvar infection can 
sometimes be obtained. In one instance the author observed the de- 
velopment of an adhesion between the labia in a child under treatment 
for vulvovaginitis. There may be some question at first as to whether 
the child with a labial adhesion has an agenesis of the vagina. ‘The 
history of normal genitals at birth and of a vulvitis, the above-described 
median line and the examiner’s ability to pass a probe into the vestibule 
from the small orifice anterior to the area of fusion clarify the diagnosis. 

Treatment is remarkably simple and very effective. The local appli- 
cation of an estrogen ointment nightly in an amount sufficient to 
cover the line of adhesion will almost invariably cause spontaneous 
separation within a matter of days. The author has used this regimen 
in clinic and in private practice for two years and has had no failures 
and no recurrence while it was in use. The adhesion may re-form if 
there is a recurrent vulvar infection. Tearing the adherent labia apart 
or incising the adherent area is painful and traumatic and usually 
followed by recurrence. The latter procedure has been discontinued in 
our clinic. If nothing is done, the adhesion will separate spontaneously 
when the premenarchal child secretes her own estrogen. 


Adherent Prepuce 


Adhesion of the prepuce to the glans of the clitoris is a relatively 
common entity. It is seen most often in newborn babies, infants and 
young children, seldom in older girls and rarely in adolescents. There 
is considerable question whether an adherent prepuce causes any 
symptoms unless there is an accompanying inflammation. Interference 
is not necessary unless the child complains of discomfort or gives 
evidence of irritation by frequent rubbing of the parts. Digital manual 
separation and retraction has been customarily used. It is painful. The 
absence of preputial-clitoral adhesions in postmenarchal girls suggested 
that estrogenic substance, applied locally, might be an effective method 
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of managing such problems. A clinical trial in a limited number of 
cases to date indicates that such is the case. 


Lichen Sclerosus vel Atrophicus 


Lichen sclerosus vel atrophicus is a rare dermatologic lesion affecting 
the perineum and vulva of the premenarchal child. It is probably not 
as rare as usually described in the literature. As the name implies, the 
condition is characterized by atrophy and fibrosis of the perineal and 
vulvar integuments. The skin becomes thin, white and wrinkled. 
There are areas of desquamation, fissuring and excoriation. The child 
complains of moderate pruritus. 

The diagnosis is not difficult. The lesion has a distinctive appear- 
ance. Biopsy is confirmatory. Grossly, it closely resembles kraurosis 
and early leukoplakia—terms used elsewhere (p. 6) to apply to this 
condition, and more commonly encountered in adult women. It is 
essential that the two lesions not be confused. Kraurosis does not 
regress; lichen sclerosus vel atrophicus disappears at the menarche. 
Kraurosis is usually associated with leukoplakia, and the two have a 
definite relationship with squamous cell carcinoma of the vulva; lichen 
sclerosus vel atrophicus is not a precursor of malignancy in any way. 

Treatment is palliative and is directed toward relieving the pruritus 
and assuring the parents that spontaneous regression will occur as the 
gitl becomes older. Antibiotics, chemotherapy and endocrine prepa- 
rations administered systemically or used locally do not cause regres- 
sion of the lesion. Surgical extirpation, i.e., partial or complete vul- 
vectomy as used for leukoplakia and kraurosis in the adult, is definitely 
contraindicated. 


Condylomata Acuminata 


Condylomata acuminata are rare in children. The author has ob- 
served one and has personal knowledge of three other cases. In the 
former, the patient was an eight-year-old child. The flat, grayish-white, 
dry, vegetative, warty excrescences covered the anterior half of the 
vulva in mosslike fashion. There was an associated scant, irritating 
discharge and a mild pruritus. There was no history of an antecedent 
vaginal infection or of association with other persons having either 
condylomas or simple warts. The lesions disappeared rapidly with 
the local application of 5 per cent ammoniated mercury ointment. 
Podophyllin ointment was contraindicated because of the extent of 
the lesion. Electrofulguration under general anesthesia would have 
been used had the lesion not responded to the original therapy. 
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Tumors 

The presence of a vulvar or vaginal tumor must be excluded when- 
ever any child has a nontraumatic swelling, sore or ulcer of the 
external genitals, when there is tissue protruding from the vaginal 
orifice, a vaginal discharge or genital bleeding. 

A paraurethral duct cyst has been seen in a newborn infant. It 
formed a discrete, spherical tumefaction 1 cm. in diameter protruding 
from the anterior lateral urethrovaginal septum anterior to the hymen. 
Palpation within the urethra perforated the thin urethral mucosa 
overlying the cyst and caused the escape of a small amount of milky 
fluid. The infant had had no difficulty in voiding. After the rupture 
the cyst collapsed and, since it did not refill, presumably emptied into 
the urethra. Its excision at a later date will be necessary if a urethral 
diverticulum develops or the cyst becomes distended. 

Benign neoplasms of the vulva are extremely rare in children. Epi- 
thelial inclusion cysts from buried fragments of vulvar mucosa may 
follow trauma in older girls. A cystic tumor distending the vulva must 
be differentiated from a mucocolpos or hematocolpos produced by a 
collection of mucoid secretion or, in an older girl, menstrual fluid 
above an imperforate hymen. The tense, convex, domelike hymenal 
membrane and the absence of a vaginal orifice will establish the 
diagnosis. 

Several cases of carcinoma of the vulva have been reported. Squa- 
mous cell carcinomas are very, very rare tumors in children; most of 
the growths reported have been adenocarcinomas. Morse,!® in review- 
ing malignant tumors of the genitals in childhood, found one case of 
epithelial carcinoma. Baldwin,’ in a similar type of review, described 
a primary carcinoma of the vulva in a 14-year-old girl. The adenocarci- 
noma described by Hoge and Benn’ was first noted when the child 
had a blood-streaked, purulent genital discharge at five months of age. 
A friable swelling of the right labium was present when she was 
seen at the age of nine months. The neoplasm responded tempo- 
rarily to roentgen therapy, but pulmonary metastases developed later 
and the child succumbed. In many of the reported cases the growths 
were far advanced and their origin could not be determined. Vulvo- 
vaginal adenocarcinomas should originate, of course, from embryonic 
mesonephric or paramesonephric elements or from the paraurethral 
or major vestibular glands. 

Small retention cysts of the vulva are left alone. Larger ones causing 
urethral pressure or vaginal obstruction are excised. A paraurethral 
duct cyst in an infant or little girl is not disturbed, unless it interferes 
with urination, until she reaches adolescence. It is then excised because 
it is believed that such entities are factors in the development of 
urethral diverticula. The management of malignant tumors of the 
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vulva depends upon the location and morphology of the tumor. 
Surgery or radiation therapy, or both, will be used in appropriate 
cases. 


VULVOVAGINAL LESIONS 
Infections 


Vulvovaginal discharges and inflammations comprise approximately 
85 per cent of the cases seen in our Pediatric Gynecologic Clinic at 
Children’s Memorial Hospital. Vulvovaginitis occurs most frequently 
between two and seven years of age. The infection affects the vulvar 
skin and the mucosa of the vestibule and lower third of the vagina. 
The upper two thirds of the vagina and cervix are seldom involved. 
The degree of inflammation varies from a slight vulvar hyperemia 
with little discharge to an intense inflammatory reaction with a pro- 
fuse, malodorous leukorrhea. The premenarchal genitals present a 
different environment for the growth of bacteria than do the tissues 
of the adult. The alkaline vaginal secretions of the child are a 
favorable culture medium for certain types of pyogenic organisms. 
The flaring labia do not protect the vestibule and lower vagina from 
external contamination. The thin vulvovaginal epithelium is easily 
traumatized and not resistant to infection. The major vestibular 
glands and endocervix are rarely infected until the growth of their 
glandular components has been stimulated by the ovarian hormones 
during adolescence. 

Childhood vulvovaginitis may be classified etiologically as follows: 


SPECIFIC 


Neisserian 
N. gonorrhoeae 
N. sicca 
Mycotic 
Trichomoniasis 
Diphtheritic 
Pneumococcic 


NONSPECIFIC 


Primary (infection limited to the genitals) 
Contamination of the genitals by fecal matter 
Poor anal hygiene 
Pinworm migration 
Digital contamination 
Upper respiratory infections 
Skin infections 
Secondary (genitals involved in generalized skin infection) 
Exanthema 
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GonorruEA. Gonorrhea was, until recently, a common cause for 
vaginitis in little girls. It must still be considered and excluded in 
most cases. Gonorrheal vulvovaginitis has become a rare disease in 
both clinic and private practice. It is believed that the low incidence 
can be attributed to the rapid and effective treatment of gonorrhea 
in adults by antibiotics and chemotherapeutic agents. 

Gonorrheal vulvovaginitis is characterized by inflammation and dis- 
charge. The child sometimes complains of vulvar pain, frequent urina- 
tion, dysuria and pain on walking. There is vulvar and vaginal hyper- 
emia, edema and, if the infection is newly acquired, a profuse, thick, 
yellowish, purulent discharge from the vagina. The paraurethral and 
major vestibular glands are rarely involved. Secondary gonorrheal 
proctitis is common. The child’s general health is usually not affected. 
After the acute phase has subsided most of the symptoms except the 
discharge disappear. The vulvovaginal tissues continue to be macerated 
and hyperemic. Without treatment the chronic infection persists until 
the rising estrogen titer of adolescence converts the vaginal mucosa to 
an adult type. The infection then disappears spontaneously. 

A history of exposure explains the source of infection in some 
cases. It may be assumed that infection will occur if the child’s vulva 
comes into contact with bedclothing or a toilet seat freshly con- 
taminated by a gonococcal discharge. Such conditions are likely to 
be present when a member of the child’s family or an attendant is 
infected. The well known manner in which gonorrheal vulvovaginitis 
rapidly spreads through a group of institutionalized children suggests 
person-to-person dissemination, but without sexual contact. There is 
little evidence to support the suspicion that towels, bed linens and 
other articles in common use in institutions are transmitting agents 
in institutional outbreaks. The gonococcus is a delicate organism, and, 
as would be anticipated, cultures from linens, towels and toilet seats 
usually do not yield that organism. 

Vaginal smears and cultures establish the diagnosis. Vulvar smears 
are usually unsatisfactory. Gram-negative intracellular diplococci dis- 
covered in smears from the vagina are suggestive, but not positive 
proof, that the patient is infected with N. gonorrhoeae. The latter 
must be identified by differential culture. Occasionally other types of 
Neisseria, particularly N. sicca, are found in girls who have a vulvo- 
vaginitis. One outbreak in an institution, that reported by Weaver,’ 
is known to have been caused by N. sicca. 

Antibiotics and sulfonamides have simplified the treatment of gonor- 
theal vulvovaginitis. Penicillin, 300,000 units intramuscularly daily for 
two doses, is a rapid and almost specific method of obtaining negative 
smears and cultures within 48 hours. Although the smears usually 
continue to be negative, both smears and cultures should be repeated 
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at monthly intervals for three months. If sulfonamides are used, the 
maximum daily dose should not exceed 2.0 gm. Smears and cultures 
usually become negative within a week after treatment has been 
started; they are repeated periodically as after penicillin therapy. The 
infected child is kept away from other children until smears and cul- 
tures, repeated at monthly intervals for three months, are negative. 
The washcloths, linens, toilet seats and bath tubs which she uses are 
considered to be contaminated. The danger of gonorrheal conjunctivitis 
is emphasized. Antibiotics and chemotherapy have almost entirely 
replaced estrogens in the treatment of gonococcal vulvovaginitis. 

Mycoric INFECTIONS AND TRicHomMonzasis. These will be considered 
with vaginal disorders. Cases of diphtheritic vulvovaginitis with a 
typical membrane and pneumococcal infections of the vulvovaginal 
canal have been reported, but both are uncommon. 

Nonspecific Vutvovacinitis. This varies greatly, from case to case, 
in the symptoms it produces. In some instances the mother brings the 
child because she has noted staining of the latter’s underclothing. 
Examination reveals slight redness of the vulvovaginal mucosa and a 
scant mucoid vaginal secretion. In other cases the child suffers from 
pain, pruritus or dysuria, or all three; there is a profuse purulent 
discharge, and an acute inflammation simulating gonorrhea. Neither 
the appearance of the genitals nor the character of the discharge 
gives any indication as to the type of infecting organism. Two thirds 
of the patients are between four and nine years of age when examined. 
Often, however, the infection has been present for months and some- 
times several years before the child is seen. 

Contamination of the external genitals by fecal material trans- 
mitted by unclean underclothing and during improper anal cleansing 
after defecation is the commonest factor in the etiology of nonspecific 
vulvovaginal infections. The frequency with which nonspecific vulvo- 
vaginitis appears after a child has had an upper respiratory infection 
or an episode of diarrhea is greater than is generally recognized. Pin- 
worms carry with them bacteria from the bowel when they migrate 
from the rectum into the vagina. The resulting vulvovaginitis persists 
despite treatment until the parasitic infestation in the intestinal tract 
is eradicated. Foreign bodies in the vagina cause an acute vaginitis 
and a profuse discharge. ‘They must be considered whenever a child 
has a lower genital tract infection (vide infra). 

The diagnosis of a nonspecific infection is made by the physical 
findings and confirmed by smears and cultures. The organisms causing 
it are identified. Inquiry is made about genital infection in other mem- 
bers of the family, whether she had a recent upper respiratory, gastro- 
intestinal tract or skin infection or has recently received antibiotics. 
The manner in which the child’s perineal and anal areas are cleansed 
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is ascertained. The child’s underclothing and perineum are inspected 
for fecal soiling. 

Similar diagnostic steps are carried out in all cases of vulvar, vulvo- 
vaginal and vaginal infections. Wet smears of the vaginal secretions 
are examined for mycotic organisms and trichomonads; smears, cul- 
tures and therapeutic sensitivity tests identify the predominant patho- 
genic bacteria and expedite treatment. Vaginoscopy and rectoabdomi- 
nal palpation determine the presence or absence of foreign bodies or 
tumors. Vaginal smears and perineal or rectal preparations, or both, 
are examined for pinworm ova. 

A satisfactory digital examination of the immature vagina cannot 
be made. The presence of small foreign bodies and tumors, the con- 
dition of the vaginal mucosa and the appearance of the cervix are 
easily and satisfactorily determined by intravaginal visualization. The au- 
thor’s vaginoscope, a modification of the Kelly cystoscope, can be 
introduced comfortably and easily through the hymenal opening of 
most infants. In older girls the use of the author's long-bladed 
adolescent speculum, a modification of the Graves’ adult speculum, 
is preferable to the short-bladed type usually used; the blades of the 
latter are not long enough to encompass the cervix. When inserting 
an instrument, it should be remembered that the contour of the im- 
mature vagina is much less adaptable to manipulation than is that of 
the adult vagina. The fornices are not formed, the structures are 
small, the vaginal lumen is narrow, and the cervix is a diminutive, 
button-like projection. General anesthesia is required for vaginal exami- 
nation in selected cases. 

Bacteria of the coliform group are found in approximately 80 per 
cent of the cultures. This has strengthened the author’s impression 
that nonspecific vulvovaginitis in children is most often directly or 
indirectly the result of fecal contamination. Many different nonpatho- 
genic and pathogenic organisms other than the coliform group are 
also found in the vaginal cultures in cases of nonspecific vulvovaginitis. 
Among them are hemolytic streptococci, anaerobic Gram-positive cocci 
and coagulase-positive staphylococci. 

The method of treatment and agents used depend on the type of 
organism found on the smears and cultures and on the severity of 
the infection. Less severe infections, producing moderate hyperemia 
of the vulva and outermost vagina, often subside spontaneously when 
treatment consists only in gentle daily cleansing with mild soap and 
water, warm sitz baths twice daily and proper care given to anal 
hygiene. In every case there must be certain knowledge that the 
mother and the older child understand that toilet tissue must not be 
pessed from the anal area over the vulva. 

A clinical investigation at present under way indicates that sup- 
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positories containing nitrofurazone inserted in the vagina will cause 
prompt allevation of the inflammation aud disappearance of the dis- 
charge in almost all cases of refractory nonspecific vulvovaginitis. 
Nitrofurazone (Furacin) pediatric vaginal suppositories are not gen- 
erally available, but adult urethral suppositories containing nitrofura- 
zone can be readily obtained. The mother is instructed to cut the 
latter into two equal parts and to insert one-half into the child’s 
vagina nightly. In the group of cases which have been studied, 
average treatment with nitrofurazone suppositories was discontinued 
when the discharge and inflammation had subsided, and the average 
duration of treatment was four and one-half weeks. Eighty-six per 
cent of the patients so treated were considered cured; approximately 
half of these have been followed up for six months or more. Of the 
remainder, 8 per cent did not return, 4 per cent had recurrences in 
less than six weeks, and 2 per cent were not helped. 

Flooding the vagina several times daily with a weak lactic acid 
solution (one teaspoonful of lactic acid, U.S.P., to one pint of water) 
or the intravaginal instillation of several milliliters of 5 per cent mild 
silver protein solution twice daily is effective in many cases. Nitrofura- 
zone suppositories, however, are simpler to use and more effective. 
The oral or intramuscular administration of antibiotics has no place 
in the management of the usually encountered cases of vulvovaginitis. 
Local antibiotics and sulfonamides are used by the author only in 
those unusual cases in which the infection is resistant to one of the 
above-mentioned methods of management. Estrogen therapy has not 
been effective in the treatment of nonspecific vulvovaginitis. 

Daily treatments are preferably administered at night when the 
child is prepared for bed. It is best if she will take the knee-chest 
position. If not, she is placed crosswise on a bed and her thighs are 
flexed on the abdomen. Fluid medication is instilled into the vagina 
of a small child with an eyedropper. A 10-ml. Luer-type syringe to 
which is attached a short piece of urethral catheter is excellent for 
introducing liquid medication into the vaginas of older girls. Vaginal 
lavages of warm water or saline solution, which are only occasionally 
indicated, can be given with a 12 F urethral catheter attached to a 
small glass funnel. It is frequently necessary to teach the mother 
or attendant the technique of the prescribed procedure. 


Trauma 


Injuries to the genitals are either accidental or self-inflicted or the 
result of assault. Accidental injuries of the external genitals are un- 
common when compared with injuries of other external body areas. 
Most of them are suffered as a consequence of falling astride a sharp 
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object, so-called picket-fence injuries, or accidental penetrating injuries. 
The type of plastic surgical reconstruction required depends on the 
extent of the injury. It is essential that penetrating wounds of the 
urethra, bladder, peritoneum and gastrointestinal tract not be over- 
looked when the injured child is examined. Self-inflicted genital 
wounds are rare in children: usually they are abrasions produced by 
the attempted insertion of a foreign body into the vagina. 

Traumatic sexual assault often produces characteristic stellate tears 
of the vulva and perineum. Penile penetration of the immature vagina 
may rupture the child’s bladder, tear into the peritoneal cavity or the 
rectum. In cases of suspected sexual trauma washings from the child’s 
perineum and vagina should be examined for spermatozoa and the 
child’s clothing kept in the custody of the attending physician for 
examination by the police laboratory. 


VAGINAL LESIONS 
Infections 


NonspeciFic Vacrinitis. As a general rule, only the lower third of the 
vagina is involved in a nonspecific vulvovaginitis; also, if the vulva is 
inflamed, the inflammation spreads to the lower vagina. Cervical infec- 
tions are rare, and cervical erosions are almost never seen before the 
menarche. The diagnosis and treatment are similar in all respects to 
that described under vulvovaginitis, except that nitrofurazone seems not 
to be as effective in the older group, and recourse must be had more 
often to sulfonamides or intravaginal antibiotics. 

VacinaL Tricnomoniasis. This seldom occurs in children before 
the menarche. Trichomonads have been found in less than 1 per cent 
of the author's cases of vulvar, vulvovaginal and vaginal discharges in 
patients less than 16 years of age. When it occurs, it produces an 
abundant, sometimes bubbly discharge, a diffuse or punctate vaginitis 
involving the vagina, but not the cervix, and more or less pruritus. 
The diagnosis is made by finding the organisms in a wet smear of 
the fresh vaginal secretion. There is no specific therapy. Vaginal sup- 
positories containing iodochlorhydroxyquinoline (Vioform) inserted 
nightly, preceded by vaginal lavages of a weak lactic acid solution 
(vide supra) will cure 90 per cent of the cases within a relatively 
short time. 

Mycoric Inrections. Mycotic infections of the vagina, with or 
without an associated vulvitis, are uncommon but not rare in chil- 
dren. They are characterized by a diffuse hyperemic inflammation of 
the affected mucosa, a white curded discharge and pruritus. Fre- 
quently there is a history of antibiotic therapy a few weeks before 
the onset of symptoms. The diagnosis is established by finding mycelia 
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and ascospores in wet smears of the vaginal discharge. Most mycotic 
infections respond promptly to the daily instillation of 1 per cent 
aqueous gentian violet solution into the vagina and twice daily lavages 
with a weak alkaline solution, i.e., sodium bicarbonate, 1 teaspoonful 
in 6 ounces of warm water. Nystatin (Mycostatin), 100,000 units in 
suspension in | ml. of water, instilled in the vagina twice daily, has also 
proved effective. 


Foreign Bodies 


The possibility that a foreign body is present should be considered 
whenever a child has a persistent vaginal inflammation and discharge. 
A severe nonspecific vaginitis is produced by foreign bodies which 
remain in the vagina for a long time. Fragments of cloth, ravellings 
from woolen bedding or bits of paper rolled into small pellets are the 
most commonly discovered foreign bodies. Pencil tip erasers, crayons, 
safety pins and other readily accessible household articles may be 
found. The child usually denies having inserted anything. It is my 
impression, judging from observed cases, that the child who inserts 
a foreign body into her vagina is likely to do so repeatedly. 

The discharge is characteristically profuse, purulent and malodor- 
ous; it is often blood-streaked or blood-tinged. Smears and cultures 
show a mixed growth of nonspecific organisms. Soft bits of foreign 
material will be discovered by vaginoscopy. Solid objects in the vagina 
can usually be palpated rectally. Roentgenography will confirm the 
presence of metallic objects. 

Removal of a vaginal foreign body may be easily performed in the 
office, or it may be a difficult surgical procedure requiring general 
anesthesia. Bits of cloth and paper are picked out through the vagino- 
scope with long, narrow bayonet nasal tissue forceps. If possible, the 
smooth, smaller surface of an irregularly shaped solid object is with- 
drawn first. The vaginitis disappears promptly after the foreign ma- 
terial has been removed. 


Tumors 


All types of vaginal tumors are rare during childhood. Retention 
cysts, benign neoplasms and malignant growths, however, have been 
reported. Retention cysts in paravaginal remnants of the mesonephric 
(Gartner's) duct and cystic changes in anomalous vaginal portions 
of an unfused paramesonephric duct create thin-walled, unilocular, 
smoothly lined swellings along the sides of the vagina. Some are small; 
others fill the vaginal canal and press against the hymen. They must 
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be differentiated from a mucocolpos or hematocolpos. Small, unques- 
tionably benign cysts of the vagina are not disturbed until adolescence 
unless they obstruct the urethra or the vaginal lumen. 

Benign neoplasms of the vagina are exceptionally rare in young 
girls. Approximately half of all genital tumors in children are po- 
tentially or actually cancerous. Highly malignant dysontogenetic neo- 
plasms of the upper vagina and cervix are characteristically tumors 
of childhood. Sarcoma botryoides is one example of such a tumor. 
Although neoplasms of the genitals are discussed elsewhere in this 
volume (see p. 105), it is, nevertheless, well to re-emphasize here 
that difficulties in the treating of genital neoplasms in children are 
due in part to delay in diagnosis. In some instances vaginal discharge 
and bleeding, usually the first symptoms of a malignant vaginal tumor, 
have been present for some time before the child was seen by a 
physician. Regardless of her age, a patient who has abnormal genital 
bleeding and a discharge, or either, must be examined vaginally and 
the cause of her symptoms determined. 


SUMMARY 


1. Vulvar and vaginal disorders are the most frequently encountered 
pediatric gynecologic problems in the Pediatric Gynecologic Clinic at 
Children’s Memorial Hospital and in the author’s private practice. 
The clinical manifestations, the diagnosis and treatment of a number 
of relatively common diseases of the vulva and vagina which occur 
during childhood have been described. 

2. Perineal and vulvar, vulvovaginal and vaginal infections, charac- 
terized by inflammation and discharge, outnumber all other gynecologic 
complaints in premenarchal girls. The degree of inflammation varies 
from a slight vulvar hyperemia to an intense inflammatory reaction 
involving the perineum, vulva and vagina. 

3. The causes of vaginal inflammation and discharge in the cases 
studied are, in order of frequency, nonspecific infections involving 
the vulvovaginal canal, vaginal foreign bodies, vaginal mycotic infec- 
tions, pinworms, vaginal trichomoniasis, gonorrhea and tumors. Gonor- 
theal infections in girls are now rarely seen in either the clinic or 
private practice. Each of these etiologic factors has been discussed. 

4. Most nonspecific infections prove, on culture, to be caused by 
one of the coliform group of bacteria. This suggests that the com- 
monest cause of nonspecific vulvovaginitis is probably poor perineal- 
anal hygiene. 

5. Labial adhesions, which are common, and infectious granulomas, 
which are relatively rare, are aftermaths of vulvovaginal infection. The 
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results of the treatment of both lesions with estrogenic ointment are 
described. 

6. Attention is directed to the necessity of differentiating between 
vulvar lichen sclerosus vel atrophicus in children and vulvar kraurosis 
in adults. 

7. Condylomata acuminata are rare in childhood. A case is described. 

8. Trauma to the genitals during childhood is either accidental, 
self-inflicted or the result of sexual assault. Most wounds of the vulva 
and vagina are accidental. 

9. Tumors of the vulva and vagina are rare during childhood. Despite 
their rarity, the presence of a genital tumor should be considered when- 
ever a child has a persistent vaginal discharge, vaginal bleeding, a per- 
sistent swelling or a fungating or ulcerative sore. 

10. The necessity of examining all children who present symptoms of 
genital tract disease merits re-emphasis. Inquiry about such symptoms 
and examination of the external genitals should be a part of a routine 
or periodic examination of the child. The instruments devised for 
vaginal examination of the premenarchal girl and procedures used in the 
diagnosis of vulvar and vaginal disorders are discussed. 
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MENSTRUAL PROBLEMS OF 
ADOLESCENCE 


C. FREDERIC FLUHMANN, M.D. 


The period of three to five years elapsing from the onset of menstrua- 
tion (menarche) to complete somatic and sexual maturity is an eventful 
time. It was once believed that the appearance of the first menses 
represented the attainment of adulthood, at least as far as sexual func- 
tions are concerned, but this is far from the truth. The menarche itself 
is merely one of the events of the puberal epoch and bears certain 
variable relationships to body growth and the evolution of the secondary 
sexual characters. It does not mean that a status of womanhood with 
the ability to bear children necessarily has been reached. 

The only menstrual disturbances which, strictly speaking, are limited 
to the first two decades of life are precocious puberty and delayed 
menarche, so that it is important to define certain standards for the age 
at onset of menstruation. The common menstrual disorders which may 
be met at this time are also found at other age periods and consequently 
differ only in questions of degree and incidence. Nevertheless, the early 
years of menstrual life are characterized by incomplete and irregular 
cycles, so that it is essential to differentiate between “normal variability” 
and pathologic states. Abnormal uterine bleeding in the absence of 
gross pelvic lesions is probably the most frequent disturbance of this 
age period. Finally, the management of dysmenorrhea and premenstrual 
tension in young girls calls for a more definite and sympathetic ap- 
proach than in the older groups. 


AGE AT ONSET OF MENSTRUATION 


The age at first menstruation in the majority of American girls varies 
from 11 to 16 years, with the mode about 13 years. Since 1921, repeated 
studies have revealed that the averages or means have varied from 
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12.90 + 1.40 to 14.14+ 0.11 years, and there has been a definite ten- 
dency downward. It appears that American girls attain the menarche 
earlier than their sisters elsewhere in the world, since reports from other 
countries generally find averages nearer 14 than 13 years. 

Many factors have been invoked to explain the early or late inception 
of menstruation, but grave doubts must be entertained of the validity of 
many observations which have been made. This criticism applies espe- 
cially to the influences attributed to heredity, constitution, climate and 
seasonal incidence. In such cases not only are there contradictory re- 
ports, but also the conclusions have been reached from figures collected 
at widely separated intervals, while the methods of securing data often 
have been totally inadequate. 

On the other hand, three interesting observations have emerged from 
recent investigations: namely, (1) the lack of racial influence, (2) the 
importance of environment, and (3) the fact that the past three quar- 
ters of a century has seen a trend toward an earlier menarche in most 
countries of Europe and America. 








Many of the older reports emphasized that race has a distinct influ- 
ence on the early or late appearance of the menses, and the example 
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Fig. 16. The influence of race on the age of the menarche is not apparent when 
girls of various stock are brought up in the United States under similar standards of 
living conditions. (From Fluhmann: The Management of Menstrual Disorders.) 
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most frequently cited was that Jewesses in Germany and The Netherlands 
supposedly had an earlier onset than Gentiles. The United States, how- 
ever, with a population composed of various racial elements, has given a 
unique opportunity for comparing young girls from different stocks, but 
brought up in similar surroundings. Several reliable studies conducted 
on this question indicate that the menarche in American girls follows a 
pattern identical for all groups irrespective of the country of origin of 
the parents. For example, there is no significant difference between 
Jewish and Gentile schoolgirls, and girls of Italian or Japanese descent 
have a menarcheal age which corresponds to that of the United States 
and not to the later age periods prevalent in Italy and Japan (Fig. 16). 


Environment 


The observations regarding the influence of race also direct attention 
to the vital importance of environment, notably food and living condi- 
tions. The effect of lack of proper nutrition and healthy surroundings 
has been demonstrated in many ways—for example, in Central Euro- 
pean girls who reached the menarche at a greatly delayed age in the 
disastrous years following the first World War. Over 20 years ago in 
continental Europe there also was a marked difference in the appear- 
ance of the first menses in girls from different social strata, the average 
for the upper classes being almost two years less than for the poor 
working groups. In our own country a significant example is seen in the 
different menarcheal age of Negro girls from various localities, which 
points to an improved socio-economic background resulting in an ac- 
celeration of this age. Michelson® in 1944 found a mean of 12.94 years 
in Negroes born and reared in the North and of 12.99 for those born 
south of Washington, D.C., but attaining puberty while residing in the 
North. In contrast, Negro girls born and brought up in the South did 
not attain the menarche until 13.68 years, and not until 13.99 years in 
the West Indies (Fig. 16). Under the primitive conditions of Bantu 
girls in South Africa only 40.5 per cent had begun menstruating before 
reaching the age of 15 (Kark®). 


Trend to Earlier Menarche 


The past three quarters of a century has seen a quickening of body 
growth and a trend toward an earlier onset of menstruation in both 
Europe and the United States (Fig. 17). This concept has been elabo- 
rated for Europe by Backman,? who showed that an acceleration of the 
menarcheal age started in England, France and Norway as early as 
1830-40, in Denmark and Sweden about 1860, in Germany about 1880, 
in The Netherlands about 1870, and in Finland before 1883. A similar 
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earlier appearance may be shown for the United States. Emmet in 1884 
found that the average age of the first menstruation was 14.23 years, 
and this figure has diminished to as much as 12.90 years (Fluhmann®). 

These observations do not necessarily lead to final conclusions, but 
suggest that the age of the menarche may be used as an index of the 
general well-being of a people. I have elsewhere® suggested the possi- 
bility that there is a uniform, relatively early prototype for the me- 
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Fig. 17. The past years have seen a trend toward an earlier onset of menstruation 
in both Europe and the United States. (From Fluhmann: The Management of Men- 
strual Disorders.) 








narcheal age which applies to the whole human race and which becomes 
delayed as the result of adverse external circumstances. 


IRREGULAR MENSES 


Although Goodman in 1875 demonstrated that the length of the 
menstrual cycle is irregular, the belief that it occurs with the precision 
of the lunar phases persisted until the past 25 years. However incorrect, 
this cherished belief simplified the definition of disorders dependent on 
variations from the accepted 28 days. Whenever a number of successive 
menses occurred at intervals of less than 28 days, a woman suffered from 
polymenorrhea; and whenever these intervals were longer than 28 days, 
a diagnosis of oligomenorrhea was justified. These so-called abnormali- 
ties are still recognized, but considerable limitations have been placed 
on their interpretation as pathologic entities demanding treatment. 

“Regular menstrual cycles” are no longer acceptable as evidence of 
normality, but, instead, a “normal variability” is recognized. A woman 
may have cycles varying from 19 to 60 or more days in length and yet 








C. FREDERIC FLUHMANN 55 


be fertile and in good health. Before such a person is subjected to exten- 
sive therapeutic excursions it is necessary to determine the existence of 
some type of disorder, either systemic or local, which interferes with her 
well-being or renders her infertile. A basic symptom which leads one to 
suspect the existence of an abnormality is a clear-cut change from an 
established rhythm. For instance, a woman who for years has menstru- 
ated at intervals of 25 to 35 days and notices that her periods now 
occur every 15 to 20 days or only every few months would be suspect of 
a disorder demanding investigation. 

The problem of irregular menses in the adolescent is quite different 
from that in the adult. In this case there is no antecedent history upon 
which to establish comparisons for a diagnosis of disordered menstrual 
function; furthermore, at this age the menses normally occur with a 
greater variability than at any time later in life. 

The extensive compilation of Arey’ has shown that although the 
commonest length (the mode) of the cycle in the adult is 27 days and 
the mean length 29.5 days, there is a departure of individuals from their 
means which extends from one to 69 days. In early menstrual life this 
variability is more pronounced and may range as much as from seven to 
256 days. This irregularity is found irrespective of an early or late 
menarche, but tends to improve with increasing menstrual age. For 
example, Engle and Shelesnyak® found that the standard deviations of 
cycles after the first 20 to 24 menstrual periods was 20, but after 45 to 
70 cycles this figure had diminished to 10, so that the “normal vari- 
ability” now approached that found in adults. 

The irregularity observed during adolescence is most commonly a 
longer interval between flow, so that often months may intervene be- 
tween succeeding menses. Amenorrhea is consequently frequent at this 
time, but it must not be confused with “primary amenorrhea,” in which 
the young girl has never menstruated. 

The pronounced variations in the lengths of menstrual cycles with 
the frequent appearance of amenorrhea lasting weeks or months must 
be regarded as normal during adolescence. There is no justification for 
directing any specific therapy towards oligomenorrhea or secondary 
amenorrhea in these cases, but one should not lose sight of the possi- 
bility of coexisting conditions such as malnutrition, obesity or hypo- 
thyroidism which themselves may command specific attention. 


ANOVULATORY CYCLES 


In describing the onset of the menses in the macaque monkey Carl 
G. Hartman’ referred to a “sta‘rcase phenomenon,” a gradual accession 
of the properties which characterize the complete ovulatory and hence 
fertile cycles of the adult. This observation is applicable to the human 
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adolescent and is seen not only in the variability of cycle lengths which 
improve over the years, but also in the high incidence of anovulatory 
cycles. 

The occurrence of anovulatory menstruation in the human female 
has been recognized since 1929, when George W. Corner published his 
epoch-making observations. It is characterized by cyclic uterine bleeding 
clinically identical with normal menstruation, but there is no ovulation, 
as the name implies, and consequently no formation of a corpus luteum. 
The endometrium at the time of the bleeding does not have the charac- 
teristic premenstrual secretory changes, but presents an appearance 
resulting from stimulation by estrogenic hormone in the absence of 
progesterone. The diagnosis is made directly by obtaining an endo- 
metrial biopsy just before an expected menses, but presumptive evi- 
dence is also gained by a study of the basal temperature, which in these 
cases does not show the premenstrual rise found in ovulatory cycles. 
Since ovulation has not taken place, the woman cannot become preg- 
nant during these cycles, and it is also of some importance that primary 
dysmenorrhea is almost invariably absent in anovulatory types of bleed- 
ing. 

Several reports are available pointing to a high incidence of anovula- 
tory cycles in the adolescent. For example, Collett et al.* found that 
30.8 per cent of cycles at ages 17 to 19 were anovulatory, as compared 
to 9.8 per cent at 20 to 24, and 4.4 per cent at 25 to 29 years, while 
they were not observed from 30 to 34 years. 

In the adolescent the existence of a high proportion of anovulatory 
cycles is not a clinical entity demanding treatment. Nevertheless, it 
forms the basis for three characteristics of this age period: (1) It is a 
ready explanation for the low incidence of primary dysmenorrhea during 
the early years of menstrual life. (2) It is probably the reason why a 
relative sterility exists in adolescents. Although there are many isolated 
instances of pregnancies in very young girls, these are exceptions. (3) 
The large number of anovulatory cycles is probably related to the occur- 
rence of hyperplasia of the endometrium, a pathologic entity brought 
about by abnormal estrogenic hormone activity which leads to excessive 
uterine bleeding. 


ABNORMAL UTERINE BLEEDING 


The occurrence of prolonged, irregular and profuse uterine bleeding 
during the early menstrual years is always of concern and demands 
recognition and adequate treatment, since it may threaten the patient’s 
life and good health. In rare instances the cause of these abnormal 
hemorrhages is to be found in gynecologic or systemic diseases such as 
fibromyomas of the uterus, adenomyomas, inflammatory lesions of the 
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pelvic organs, blood dyscrasias; and even carcinoma of the cervix or the 
fundus uteri has been reported in very young children. These abnormali- 
ties may result in “menorrhagia,” profuse ovulatory menstruation, or 
“metrorrhagia,” irregular uterine bleeding, and always must be kept in 
mind as possibilities. 


Hyperplasia of the Endometrium 


The most common cause of abnormal uterine bleeding in the adoles- 
cent, however, is the endocrine disease which goes under the somewhat 
inadequate term of “hyperplasia of the endometrium.” It manifests it- 
self in various ways, such as periods of flow at cyclic intervals, profuse 
hemorrhages over a relatively short time, and irregular bleeding of 
varying intensity lasting for a few days or even many months. The 
unfortunate connotation “menometrorrhagia of adolescence” should 
never be used, since it implies a nonexistent relation to menstruation 
and to this age period. This disease is a distinct pathologic entity of its 
own and has nothing to do with profuse menses, menorrhagia. 

Hyperplasia of the endometrium is now recognized as an endocrine 
entity, but the ultimate cause is not known. Many attempts have been 
made to implicate the anterior hypophysis, but these are pure conjec- 
tures. There are probably many factors concerned, and hypothyroidism, 
psychogenic disturbances and nutritional deficiencies at times may be 
involved. In the postmenarcheal and preclimacteric ages it is concom- 
itant with the defective ovarian function shown by increased menstrual 
irregularities and the high incidence of anovulatory cycles. 

The ovarian dysfunction responsible for hyperplasia endometrii is 
demonstrated by characteristic histologic changes in both the ovaries 
and the endometrium. The ovaries are usually enlarged and pale, have 
no recent corpora lutea, but contain large numbers of medium and 
large follicles in various stages of atresia. The endometrium is usually 
hypertrophied and presents a characteristic picture resulting from exces- 
sive and disorderly growth due to stimulation by estrogenic hormone in 
the absence of progesterone. The bleeding apparently results from the 
formation of larger and smaller areas of focal necrosis of the endo- 
metrium. 

A correct diagnosis of hyperplasia endometrii depends on a histologic 
examination of the endometrium, but it is desirable in young girls to 
avoid obtaining biopsy specimens or performing a curettage merely for 
diagnosis. Consequently, the occurrence of excessive painless bleeding 
in the absence of palpable pelvic lesions in adolescents warrants the 
acceptance of this diagnosis as a tentative working basis for treatment. 

The disease in the beginning of menarche is self limited, and there 
are no curative measures short of radical operations or irradiation. 
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Treatment, therefore, should have three aims: First, attempts should be 
made to control the bleeding. Second, the anemia resulting from loss 
of blood must be corrected by suitable medication or, if necessary, blood 
transfusion. Third, accompanying disturbances such as obesity, mal- 
nutrition or hypothyroidism must be corrected. 

The immediate control of the profuse bleeding is best accomplished 
by the administration of large doses of estrogenic hormone. This may be 
done by the intramuscular administration of, for example, estradiol 
dipropionate, 2.5 mg., or estradiol benzoate, 1.66 mg., repeated in six, 
12 or 24 hours for two to three doses if necessary. A preparation for 
intravenous administration is available (Premarin—Ayerst ) and contains 
20.0 mg. of conjugated estrogens per 5.0 cc. This dose may be repeated 
every six to 12 hours three or four times if necessary to control the 
bleeding. 

After the immediate control of bleeding with estrogen, progesterone 
may be given for the purpose of bringing about a “medically induced 
menstruation” which, at least theoretically, serves the purpose of a 
curettage. It may be given in one of several ways: (1) progesterone, 25 
mg. intramuscularly daily for five days; (2) ethisterone (anhydrohy- 
droxyprogesterone; pregneninolone; ethinyltestosterone), orally, 25 mg. 
three times daily for five days; (3) a long-acting progestin (Delalutin— 
Squibb), 125 mg. intramuscularly for one injection. 

The use of progesterone in this manner may be repeated at monthly 
intervals for three or four months. The patient and her mother should 
always be warned that a few days after the progestin has been given she 
will have a period of withdrawal bleeding “like menstruation” for three 
to four days. Obviously, when this occurs, it does not call for specific 
treatment. 

Although operative treatment should be discouraged in young girls, 
a dilatation and curettage may be necessary in intractable cases or when 
the diagnosis is obscure. It cannot be stated categorically that this opera- 
tion is curative, but permanent relief often follows its performance. A 
hysterectomy is resorted to only in extreme cases, and in the past it 
apparently was performed in patients who had been neglected for long 
periods of time. Irradiation, either by x-rays or radium, and even at 
small dosages, is strictly contraindicated. The anterior pituitary gonado- 
tropic preparations available today are useless in the treatment of hyper- 
plasia endometrii, and although still used in Europe the chorionic 
gonadotropic hormone is not in favor with most American gynecologists. 


DYSMENORRHEA 


The preponderance of anovulatory cycles during the early menstrual 
years means that in most young girls dysmenorrhea does not appear for 
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three to five years after the menarche. At times menstrual pain is mani- 
fested only at occasional periods of flow with relief during the inter- 
vening cycles. This observation has considerable significance in the 
clinical management of these patients, since it may lead to their belief 
that a serious pelvic abnormality has supervened. It is always essential to 
bring reassurance on this point. Primary or intrinsic dysmenorrhea is 
not the result of pelvic disease, but accompanies ovulatory cycles, and 
no clear all-inclusive explanation has yet been brought forward as to 
why uterine contractions elicit pain in some circumstances and not in 
others. 

In some instances dysmenorrhea sets in with the first menstruation, 
and it is in this field that particular attention must be directed to the 
psychogenic factors which play a role in this disorder. Most gynecolo- 
gists do not regard such influences as exclusive causes of dysmenorrhea, 
but their importance is fully appreciated. Actual figures are not avail- 
able, but it is likely that the incidence of dysmenorrhea in present-day 
adolescents has greatly diminished as compared to 30 years ago. A 
seemingly obvious explanation would be that the children of today are 
reaping benefits from the approach to this problem which first became 
prevalent when their mothers were adolescents. In previous times pain- 
ful menses were accepted as inevitable, and children were taught to 
refrain from baths and exercise and to take to bed for varying lengths of 
time. However, some 30 years ago educational measures were instituted 
to minimize the occurrence of dysmenorrhea and to encourage adoles- 
cents to live normal lives at this time with emphasis on playing games 
or taking special exercises. ‘The mothers of today on the basis of their 
own experience are consequently in a much better position to instruct 
their daughters on how to face this problem. 

The treatment of dysmenorrhea in young adolescents demands em- 
phasis on educational and general measures and not on drug medica- 
tion, hypodermic injections and surgical measures. 

1. A thorough investigation for possible pelvic or systemic disease 
must be conducted, and, if such is found, its treatment requires im- 
mediate consideration. 

2. It is important to reassure the young patient who is experiencing 
menstrual cramps for the first time. She has probably been given a 
frightening outlook of incapacity in the years to come, and it is neces- 
sary that a sensible explanation of the menstrual cycle be given. In some 
instances there may be profound fears and anxieties which call for the 
help of a psychiatrist, but usually this is unnecessary, and a sympathetic 
discussion may be of immeasurable assistance. Attention should be 
directed to the nature of the girl’s early training and education. Often, 
overindulgent maternal care, the exposure during premenarcheal years 
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to dreadful accounts of “the curse,” and an unstable emotional state 
enter the picture in the evolution of dysmenorrhea in a young woman. 

3. A normal routine with attention to simple rules relating to regular 
hours, well arranged diet, fresh air, and outside interests should be 
encouraged. Several reports from schools and colleges show a diminished 
incidence of dysmenorrhea by following such simple measures. 

4. Exercise is important and should be encouraged even during the 
time of the actual menstrual flow. It may consist simply in outdoor 
sports, setting-up exercises or special techniques such as the knee-chest 
position and the “kangaroo walk.” They should be kept up over long 
periods of time. The special exercises developed by Billig? have proved 
useful. 

5. During severe attacks of pain symptomatic measures are used. ‘The 
patient should remain in bed, the bowels kept open, and heat applied to 
the lower abdomen. A hot bath may be of help, although it is likely to 
increase the amount of blood loss. The advocacy of strenuous exercises 
at this time has become a fetish in some circles, but the patients must 
be individualized, and rest may be more desirable. In mild cases various 
combinations such as acetylsalicylic acid, phenacetin and caffeine are 
adequate. The risks of habituation from the monthly usage of codeine 
are minimal, and it is very valuable. A combination of an amphetamine 
drug, acetylsalicylic acid and phenacetin (Edrisal—SKF), one or 2 
tablets taken in the morning and repeated in three hours if necessary, 
has proved helpful. 

6. The prolonged administration of ovarian and gonadotropic hor- 
mones, once widely done, should be completely abandoned as a curative 
measure. It may at times be desirable, however, to inhibit ovulation and 
consequently produce painless menses, but this should only be a tem- 
porizing measure over three or four months. It may be of assistance as 
an adjunct to psychotherapy. It is accomplished by the oral administra- 
tion of estrogen beginning early in the cycle. For example, begin on day 
five and continue until day 20 with stilbestrol, 3.0 mg., or estinyl estra- 
diol, 0.05 mg., or dienestrol, 10 mg. daily. 


PREMENSTRUAL TENSION 


Although it long has been recognized that the onset of menstruation 
is announced by manifold disturbances, it is only since the studies of 
R. T. Frank in 1931 that “premenstrual tension” has become recognized 
as an entity which can be helped by therapeutic measures. It includes 
a wide variety of adverse signs and symptoms of a general systemic 
nature which manifest themselves rhythmically during a period of 
seven to 12 days just before menstruation sets in. Among the more 
common symptoms are headache, emotional instability, irritability, un- 
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controlled outbursts of temper, mental depression, gastrointestinal dis- 
orders and notably bloating, multiple vague pains and aches, and in- 
creased thirst and appetite. Often associated with these complaints are 
an increase of body weight varying from 2 to as much as 10 pounds, 
oliguria and a generalized edema which causes a puffiness of the face or 
extremities. 

The incidence of premenstrual tension in adults is variously estimated 
at 25 to 100 per cent of all women with normal ovulatory cycles. It is 
unfortunate that apparently no special study of this condition has been 
conducted in young girls during the first few years of menstrual life. It is 
not inconceivable that this factor may be of considerable importance in 
explaining some of the behavioral problems associated with adolescence. 

In spite of attempts to treat premenstrual tension with ovarian hor- 
mones, the most widely accepted therapeutic measures are based on the 
dehydration regimen originated by Greenhill and Freed. It should be 
instituted 12 to 14 days before the expected date of menstruation, al- 
though obviously this is difficult when the cycles are irregular. In such 
cases it may be necessary to await the onset of the symptoms before 
beginning treatment. The patient is instructed to (1) limit the daily 
intake of fluids to 1000 cc., (2) take a salt-free or salt-poor diet, and 
(3) take a 0.5-gm. tablet of ammonium chloride four times daily. In- 
stead of the latter, certain diuretics such as Neohydrin (Lakeside) and 
Diamox (Lederle) have yielded encouraging results. 


HYGIENE OF MENSTRUATION 


The young adolescent at the time of the menarche should receive 
adequate instruction about the menstrual cycle and its significance. This 
role primarily falls on the mother, but some responsibility should also 
be undertaken by the pediatrician who has followed a child since in- 
fancy. At this time the use of a “menstrual calendar’ as a part of 
normal health routine should be taught each young girl. It need consist 
only in crossing off on a pocket calendar the days of menstruation as it 
occurs. Of inestimable benefit in case of eventual disorders requiring 
medical consultation, it is also of value during future married life. 

As a general rule young girls should continue their normal mode of 
life at the time of menstruation. All forms of exercise and games are 
desirable, and this has been emphasized in the treatment of dysmenor- 
thea. Swimming in pools is an exception, however, but baths are 
permissible in spite of superstitions to the contrary. For purposes of 
cleanliness disposable external pads are the most satisfactory. Vaginal 
tampons in young girls are not recommended. Deodorant powders and 
ointments are much in vogue, but may lead to troublesome allergic re- 
actions. Some women find that oral tablets or pills containing chloro- 
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phyll are of value in controlling body odors, but this measure is contro- 
versial. 
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THE IMMATURE BREAST 


GOODRICH C, SCHAUFFLER, M.D. 


The female psychology of bosoms has completely reversed itself since 
the turn of the century. Our mothers, in childhood, were taught a 
sort of “psychology of sanctity,” but also that the breast was terra 
incognita, not for sight or mention, and, as such, to be tied down and 
flattened out of recognition almost in the manner in which the Chinese 
women bound their feet. ‘Today, under the influence of Hollywood and 
the modern press, the bosom has been so far freed from these psycho- 
logical bonds that it has become a semirespectable sex appendage which 
is flaunted “high, wide and handsome” from its first faint budding. 
I:ven child psychologists can scarcely set the low age at which parents 
will start their child drum-majoretting, or begin to instill the modelling 
complex. Children thought little and did less about breasts in our 
mothers’ era. But today we have a highly developed universal bosom- 
consciousness which begins with “readin’ and writin’ and ’rithmetic,” 
and is almost a “career” impulse in itself. 

This emancipation of the bosom, anatomically and psychologically, 
is doubtless good. Psychologically, however, there are unhappy aspects 
to the present situation. People have forgotten, or at least neglect, the 
fact that the psychology of the breast is by no means confined to its 
lactogenic potentiality. As a so-called secondary sex character, its visual 
and tactile potentialities are often powerful initial factors in sex attrac- 
tion. Incidentally, consciousness of the lactogenic function of the breast 
is certainly at its lowest ebb in history. 

lor this discussion we must open our eyes again to the immediate and 
remote agency of the breast in total sex function, and, particularly in 
this setting, we must put aside any hilarious approach to these matters 
and consider seriously how all these “brave” modern trends are affecting 
the general sex psychology of our youngsters. Before we get along to 
more strictly gynecologic considerations, it may be pertinent to remark 
here that an unhappy aspect of this entire situation involves a serious 
distortion of values, especially in our adolescent girls, which in certain 
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instances achieves actual psychiatric proportions. Some instances will be 
mentioned. 


ANATOMY AND PHYSIOLOGY 


The anatomy and physiology of the immature breast can be profit- 
ably, if briefly, reviewed. The female breast at birth is often subject to a 
transient stimulation by maternal estrogen and lactogenic hormone. 
However, from shortly after birth and up to the beginning of puberty, 
the female breast is scarcely to be differentiated from that of the male. 
A pea- to hazelnut-sized area beneath the tiny nipple contains rudi- 
mentary glandules without appreciable acinar formation. Growth of the 
breast up to puberty is not consonant with the general growth incre- 
ment, but there is demonstrable increase in outside dimensions and in 
the size of the functional area, beginning in infancy and increasing 
variably up to the age of puberty. The status of the parenchyma of the 
female breast during childhood is one of actual subfunction, and is 
parallel to that of the uterus. Interestingly, although certain changes in 
the general size and contour of the breast, and the distribution of its 
glandular radicals, do occur during childhood, the completion of the 
functional capacity of the breast awaits not only puberty, but also 
pregnancy and delivery. In other words, the full development of acini 
and acinar clusters is not completed until the first lactation. Nowadays, 
for better or for worse, this is too often within the common definition 
of childhood. 

Endocrine factors, important in breast development, include estrogen, 
which affects chiefly the growth of duct epithelium, and progesterone, 
which exerts its chief effect upon the alveolar clusters, but cannot exert 
its effect without the help of estrogen. ‘Thus estrogen effects growth of 
ducts, and estrogen plus progesterone effects growth of alveoli and the 
formation of the clusters which characterize the breast at term. 

The so-called lactogenic hormone (mammogen), which has been iso- 
lated from among the pituitary prolans, comes in finally to complete 
the lactation maturity of the entire breast, but is impotent in the ab- 
sence of the preparatory changes caused by the ovarian hormones. It 
might be noted here that mammogen, although it is available com- 
mercially, is not available in a form which is satisfactory for clinical use, 
or advisable in assisting either breast development or lactation. 

An understanding of this general endocrine breast pattern should 
help to correct the impression that hormones are of any considerable 
value in helping flat-chested girls to develop opulent bosoms, or in help- 
ing to prevent or reduce the size of overprivileged mammae. Estrogen, 
as a matter of fact, has been advised for the treatment of flat breasts, 
but is generally regarded as adventitious, especially by local inunction. 

Testosterone, although it has a demonstrable retarding effect upon 
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all growth factors in the breast, is not consistently or often helpful in 
preventing or reducing overgrowth of the breasts. Thyroid, in its usual 
ubiquitous role, seems to have some intangible effect in relation to the 
breast. For example, myxedematous breasts or large breasts due to 
simple obesity may yield somewhat to thyroid effect. Otherwise there 
is not much to be stated concerning endocrines and the immature 
breast. 


ANOMALIES 


Anomalies of the breasts which are most often noted before and 
during puberty include (1) pain and tenderness, (2) premature en- 
largement, (3) tardy development or failure to develop, (4) hyper- 
trophy, (5) miscellaneous lumps, (6) subareolar fibrosis, (7) nipple 
discharges (papilloma), (8) massive hypertrophy of adolescence, (9) 
supernumerary breasts and nipples, (10) adolescent engorgement, (11 ) 
injury. 

Pain and tenderness is almost a normal characteristic of breast de- 
velopment during puberty and premenstrually in teenagers. At other 
times during childhood it may occur with various anomalies and of 
course with injury or infection. It will be separately considered (p. 70). 
Otherwise, uncomplicated breast pain and tenderness during childhood 
should always call for a careful investigation. It is seldom present with- 
out engorgement or other background pathology. 

Precocious enlargement of both breasts is seldom an independent 
entity unless it is transient, in which case it is due specifically to en- 
gorgement and not to hypertrophy. Engorgement as such is separately 
discussed (p. 69). Unnatural precocious enlargement is nearly always 
associated with other evidences of precocity, and as such represents part 
of a general sex precocity due perhaps to pituitary or adrenal influences 
or granulosa cell tumor, although the condition has been noted when 
no such entities could be identified. I have seen cases in children as 
young as two or three years of age. One infant under my care had 
breasts which in appearance and consistency were hardly to be dis- 
tinguished from those of a 14-year-old girl. This was associated with 
general sex precocity of the “constitutional type” (see the clinic by 
Greenblatt et al., p. 71). Under such circumstances breasts may be ex- 
ceedingly tender and painful and the condition difficult to manage. Tes- 
tosterone may be temporarily effective. It should be used with caution. 

Unilateral enlargement of the immature breast is seen sufficiently 
often. It always causes more concern. It is less often noted as a mani- 
festation of general sex precocity. In a number of children in the age 
bracket from three to eight years I have noted unilateral true enlarge- 
ment of a breast associated with increased fat and stroma (not par- 
enchyma) and unassociated with any demonstrable etiologic factor. 
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In the management of such conditions it is well to make careful 
measurements and to keep the child under observation to see how 
much actual disparity there may be between the two breasts, what 
growth increment may be, and whether there are any gross character- 
istics pointing toward malignancy. If any of these factors assumes im- 
portance, a small radiate biopsy should be done with careful plastic 
closure. One finds mostly, in these cases, besides hypertrophy of stroma 
and fat, a simple precocious hypertrophy of the parenchyma which is 
not significant from the microscopic point of view. The problem usually 
settles itself when the other breast catches up in puberty, and the use of 
“falsies” may be helpful. I have never found it necessary to undertake 
plastic operation in such a case, and I have never noted the develop- 
ment of cancer or serious concomitant disease on this basis. This state- 
ment applies to hyperplasia within reasonable limits of either one or 
both breasts. 

Tardy development or failure of the breasts to develop at the ex- 
pected age must not be regarded by the physician as negative or un- 
important. To the child herself, and increasingly under modern influ- 
ences, it may assume the proportions of a real tragedy. I have seen a 
number of instances which have assumed true psychiatric characteristics. 
Physicians must realize that girls in such a “fix” may feel that they are 
unequipped for the contacts and allures of their age group. From this 
one failure a girl may fear failure for her entire sexual future, even in- 
cluding maternity. One must have seen exaggerated instances such as 
these to appreciate what the situation may mean to a child. 

It is indeed unfortunate that there is no effective therapy for this 
condition, in which the etiology is unclear. Estrogen in generous doses 
is routinely used and may occasionally be helpful. General measures to 
increase subcutaneous fat and especially the conscientious treatment of 
the child’s own concerns, and the maintenance of an optimistic attitude 
are essential. No measures involving massage should be permitted, al- 
though some authorities advise inunctions of estrogen. Substitution 
therapy by “falsies” is more or less routine. 

A prosthetic operation with the insertion of a plastic (Avalon) sponge 
under the breast area has been enthusiastically reported.* It is still re- 
garded with considerable skepticism by plastic surgeons in general and 
especially in younger girls. For myself, I have seen such serious psychi- 
atric sequences in otherwise normal patients and I know of so many 
marital rifts and broken love affairs with a bosomless background that 
I am inclined to believe there might be some justification for the use 
of such an operation if it can be proved safe and unqualifiedly success- 
ful. At present it has certainly not achieved any such status. 


* Pangman: Western J. Surg., Obst. @ Gynec., August, 1955. 
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Large pendulous breasts developing upon a reasonably normal time 
schedule and within broad limits of normality, may pose as serious a 
problem psychologically as the lack of a normal breast. The serious 
aspect of such a situation is most often noted in children from eight 
to 13 years of age. Interestingly, there seems to be a vague racial ten- 
dency in this sort of thing. At least, heavy-set, dark-skinned, hirsute 
children are more likely to be affected. That children can suffer under 
these unusual burdens is patent. Not long ago I had a girl of 17 in my 
ofice who had attempted suicide even though the breast engorgement 
in her case was scarcely beyond normal limits. I have had other serious 
resultant maladjustments—suicide has been mentioned in at least two 
other instances. Except for possible thyroid effect and the general good 
influence of weight reduction, there is little which is helpful. I routinely 
advise salt and fluid restriction, and if there is pain or tenderness, special 
supporting brassieres worn day and night. Diuretics (Diamox) may 
occasionally be helpful, but only so far as there is engorgement. 

Endocrine treatment, except for thyroid, has in my hands been con- 
sistently ineffective. Plastic surgery is, no doubt, an exaggerated con- 
tingency, especially in younger patients in this group, but I have had to 
consider it seriously; and in one such patient—the one who attempted 
suicide—it was done without my approval and was triumphantly suc- 
cessful. The child was completely rehabilitated and became thoroughly 
well adjusted as a result. This was food for thought. Considering the 
present waning tendency toward breast nursing, one is tempted to con- 
sider the advisability of plastic surgery more seriously in these exag- 
gerated cases. But certainly every other contingency should be ex- 
hausted. 

Discrete lumps in the immature breast are noted more frequently 
with increasing age, and contingent pain and tenderness are more apt 
to be associated as puberty is approached or entered. Single lumps are 
more common during immaturity and most often represent simple 
ductular cysts, small fibromas or adenofibromas. My practice has been 
this: if such a lump is as large as the kernel of an almond or larger, and 
particularly if it is increasing in size or shows any invasive characteris- 
tics, it should be removed for examination. If there is more than one 
lump, it is deemed satisfactory to remove the largest or the most 
suspicious one for microscopic examination, leaving the others in the 
biopsied area as obviously not malignant. I think this is a practice which 
has been widely adopted, and so far as I am aware it has not yet allowed 
for the occurrence of malignancy, although malignancy does occur, 
rarely indeed, in childhood and less rarely after puberty. As the result 
of such biopsies we have noted no subsequent developmental defects, 
even when they were done in very small children. A careful plastic 
technique in closure is mandatory. 

A small area of subareolar fibrotic thickening is occasionally noted in 
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young girls; in fact it is more frequently encountered under the age of 
eight than over it, and it is also noted in boys. Such an area involves the 
connective tissue stroma under the nipple, sometimes fairly deeply, and 
seems to follow radiate duct pathways. This condition is most often 
unilateral, but is occasionally bilateral, and twice in my experience after 
it has been diagnosed as harmless in one breast, has appeared in the 
opposite breast. These thickened areas are usually painless, and non- 
tender and, if they do not enlarge rapidly, may safely be observed over 
an extended period. Having taken a number of tiny radiate biopsies 
from such areas, I have now adopted a policy of watchful waiting. | 
have seen a number of these conditions merge into the normal breast 
development of puberty, and I am less enthusiastic about biopsies in 
these cases because in one instance in which I did a biopsy the biopsied 
breast four years later was definitely smaller than the opposite breast. 
This has not occurred when biopsy was done elsewhere in the breast. 

Palpable axillary glands are more often present in children than in 
adults. In association with breast lumps or hypertrophy in children, they 
need not be so seriously regarded as in adults, but must be noted care- 
fully. If adenopathy is palpable elsewhere (neck or groins), even less 
concern need be felt for the local manifestation. 

Nipple discharges before beginning puberty have always been and 
still are a reasonable source of concern, particularly if there are traces 
of blood. I have never noted a galactocele, and the majority of the dis- 
charges I have seen were not associated with palpable fibrosis or thicken- 
ing of the ductular system. Such a discharge is, of course, not infrequent 
under the lactogenic influence of the mother, neonatally, and often 
occurs normally in puberty and the early menstrual phase. I have not 
seen a sanguineous discharge or diagnosed a papilloma under age 14, but 
these have occurred. Although there is available restricted observation 
of cellular staining (Papanicolaou) of the discharge from nipples, I 
have not been able to locate any clinically helpful collection of data in 
this precise field. I believe, however, that all such discharges should be 
smeared and sent to reliable observers for a report. I have never seen 
Paget’s disease in a child, although I have seen one or two mycotic 
conditions which were regarded temporarily as suspicious. 

Massive breast hypertrophy in adolescence (macromastia gigantica ) is 
a process of fantastic enlargement of the adolescent or preadolescent 
breast in the absence of malignancy and not associated with any 
demonstrable hormonal or general growth irregularity. I have reported 
two such cases* and seen others. One was that of a 12-year-old girl, not 
menstruating, whose breasts began and completed a growth of total 
breast weight of 35 pounds in a period of seven months in spite of every 


* Pediatric Gynecology. 3rd ed. Chicago, Year Book Publishers, Inc., 1953, p. 154. 
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conceivable method of treatment. Her burden became virtually unbear- 
able, and two-stage bilateral mastectomy was eventually performed. 
Pathological diagnosis was “diffuse adenofibrosis with hyaline degenera- 
tion and hypertrophy.” Another instance was similar. In spite of careful 
study nothing was learned from either of these examples which could 
be put to use in management for the future. I think the worst mistake 
we made was to defer operation too long. Its ultimate effects, however, 
were excellent, both physically and psychologically. 

Supernumerary breasts are not as apt to be noticed in children as in 
adults because of the lack of development of stroma and parenchyma. 
On the chest or abdomen ectopic nipples have often been mistaken for 
pigmented moles. In the axilla the condition is scarcely recognized un- 
less there is a well formed nipple. The anomaly is, in any circumstance, 
not particularly pertinent to the age group. 

Puberal and prepuberal (“adolescent”) breast engorgement is by far 
the most common manifestation of uncomplicated breast engorgement 
up to maturity. If to these phenomena are added the premenstrual 
engorgements of the teen-age period, we have included almost all the 
primary engorgements of the immature breast. Actually, true engorge- 
ment of the breast is uncommon even in association with more exag- 
gerated instances of breast enlargements up to adolescence. Simple en- 
gorgement is characterized by vascular engorgement with retention of 
extracellular fluid, and is not associated with hyperplasia of either stroma 
or parenchyma. 

Typical breast engorgement in the period immediately before begin- 
ning ovulation is most often constant and persistent, but is occasionally 
recurrent or even cyclic, in which case it doubtless represents beginning 
premenstrual engorgement. It is most often noted in the ages from nine 
to 12, and is widely recognized as more or less normal and harmless. It 
may begin precociously at much earlier ages and may not occur at all 
as a puberal manifestation. It is seldom, if ever, unilateral, and if so may 
be regarded with perhaps slightly more concern. A nipple discharge is 
not infrequently noted in association. Actually, such a discharge may be 
noted as approximately normal and not associated with the usual en- 
gorgement. A unilateral nipple discharge in such a case is not to be 
regarded with any particular concern; but any blood in the discharge 
must be more seriously considered, although, as I have stated, papil- 
lomas are rare before maturity. 

Other evidences of puberal changes in the primary and secondary 
characters will be helpful in establishing the diagnosis of normality, 
especially in younger patients in this group. The characteristic develop- 
ment of female contours, the appearance of pubic hair and the presence 
of a thin, serous vaginal discharge are all contributory evidence toward 
normality, if they are not actually precocious (before age nine). 








7O THE IMMATURE BREAST 


Breast engorgement in any age group may be exaggerated and ex- 
tremely difficult to manage. Actual pain, or imagined pain, may be 
serious, indeed—tenderness exquisite—and especially if the child’s en- 
vironment contributes psychosomatic factors, the situation may be un- 
commonly difficult to handle. Reassurance is the best medicine, and is 
generally adequate. Good tight-fitting uplift brassieres, worn perhaps 
both day and night, may be helpful. The restriction of fluids and salt 
and the use of a good diuretic may be surprisingly helpful, perhaps 
partially on a psychosomatic basis. Ice packs are sometimes advised. If 
the child is fat and has abnormally large breasts, weight reduction may 
be important, specifically with the aid of thyroid. Hormones, in my 
experience, have not been of value, although estrogen is advised and 
adventitiously used, as it has been in pregnancy and lactation engorge- 
ment. My own experience has been that therapeutic estrogen is apt to 
confuse the beginning menstrual picture, without contributing sub- 
stantially to relief of the breast difficulty. Testosterone has been used 
and occasionally, I think, effectively. Again, we have a questionably 
correct therapeusis except as a sort of stop-gap. By and large, psychic 
reassurance and patience in waiting for the “child to grow into her 
normality” are the best medicine. 

Injury to the immature breast requires more than the usual solicitude 
in relation to plastic reconstruction and the careful plastic techniques of 
closure. Carelessness in such an interest may exaggerate cosmetic de- 
fects in later life. There is no question but that a breast seriously in- 
jured in adolescence or preadolescence is less apt to develop syn- 
chronously with the opposite breast. 

That a bruise in childhood or adolescence is apt to result in cancer 
later is a commonly accepted old wives’ tale. Certainly, localized hema- 
tomas may profitably be evacuated if large or infected. Certainly, also, 
such areas must be carefully observed over extended periods. The prog- 
nosis, however, in relation to breast injury, even in this age group, is 
scarcely different from the prognosis of such an injury elsewhere or in 
older age groups. Breast abscess almost never occurs in childhood and 
rarely in adolescence. Nowadays its management is seldom surgical. 

In conclusion, concerning breast anomalies in young girls, it is im- 
portant to remember the sentimental, even the hysterical, approach to 
these matters which may characterize the parental attitude, and thus 
become a true phobia to the child herself, especially in view of the 
bosom-consciousness of the present-day youth. It is important to see that 
proper reassurance is given to both the parents and the child in respect 
to these conditions, most of which are harmless. 
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Sexual precocity is seen with a frequency greater than is generally sus- 
pected. Precocity in the female child may vary from isolated manifesta- 
tions of simple breast development, growth of pubic hair or vaginal 
show of blood to completely normal adolescent maturation. The terms 
“sexual precocity” and “precocious puberty” are frequently used inter- 
changeably, but are not synonymous. Precocious puberty refers only 
to those cases of isosexual precocity in which there is a priori matura- 
tion of the gonads at an abnormally early age, while sexual precocity is 
considered to be present when some or all of the secondary sexual 
characteristics become apparent before the age of nine, regardless of 
etiology, and includes true precocious puberty as well as pseudopreco- 
cious puberty.* 1 


From the Department of Endocrinology, Medical College of Georgia, Augusta. 
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CLASSIFICATION 


There are many classifications of sexual precocity which are satisfac- 
tory and acceptable. Jolly, in his excellent monograph, uses the follow- 
ing headings: (1) cerebral, (2) adrenal, (3) gonadal, (4) miscellaneous. 

The classification below is offered by the essayists as a representative 
and fairly inclusive one in harmony with the personal experiences 
gained by the authors. Our contribution on isosexual precocity to this 
volume on Pediatric Aspects of the Gynecology of Immaturity is based 
on more than 45 cases. Of these, there were 17 of the constitutional 
variety and three of the cerebral type, 10 cases in which there was breast 


TABLE 7. Isosexual Precocity 














PT eee eee Constitutional 17 
Cerebral 3 
Precocious menstruation 2 
22 
Premature end-organ response.......... ee ... Precocious gynecomastia 
(thelarche) 10 
Sexual hair growth only 
(pubarche) 7 
Generalized body hair 
growth 6 
23 
I III occ situ xe ven cals ce wee ac eRe aueneecneEeas 45 


development only, seven of sexual hair growth only, six with generalized 
bodily hair growth only, and two with precocious menstruation without 
breast enlargement or sexual hair growth (Table 7). Aside from these, 
there were several cases of iatrogenic precocity resulting from hormone 
administration. 


Classification of Sexual Precocity 


I. TRUE PRECOCIOUS PUBERTY (HYPOTHALAMIC ) 

A. Constitutional 
1. Premature activation of normal ovarian function 
2. Follicular cyst of ovary 
3. Large, pale ovaries (microcytic disease ) 

B. Cerebral lesions 
1. Intracranial tumors 
2. Congenital defects 
3. Meningitis and encephalitis 
4. Polyostotic fibrous dysplasia (Albright) 


II. PSEUDOPRECOCIOUS PUBERTY 
A. Isosexual 
1. Ovarian 
a. Estrogen-producing tumors (granulosa cell, etc.) 
b. Gonadotropin-producing tumors (teratomas, etc. ) 
2. Adrenal (rare feminizing adrenal tumors ) 
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B. Heterosexual 
1. Adrenal 
a. Hyperplasia 
(1) Pseudohermaphroditism 
(2) Cushing’s disease 
b. ‘Tumors 
(1) Cushing’s syndrome 
(2) Adrenogenital syndrome 
2. Ovarian 
a. Arrhenoblastoma (?) 
b. Adrenal rest tumors 
C. Unusual end-organ responsiveness 
1. Premature gynecomastia (thelarche) 
2. Premature sexual hair growth (pubarche ) 
3. Vaginal bleeding 
4. Bodily hair growth 
D. Iatrogenic 
1. Estrogens and/or androgens 
2. Gonadotropins 


TRUE PRECOCIOUS PUBERTY 

The ovary of the child is relatively quiescent, held, so to speak, in 
suspended animation, until the proper stimulus triggers it into activity. 
The exact hypothalamic-pituitary mechanisms which start the flow or 
release of gonadotropins at puberty or as the menarche is approached 
are not known. Suffice it to say that between the ages of nine and 13 
increasing amounts of gonadotropins are found in the urine before evi- 
dence of ovarian activity becomes manifest. It would seem that signs of 
pubescence do not appear until the ovary is capable of responding to 
the progressively increasing amounts of pituitary gonadotropins. It has 
been estimated that about 90 per cent of girls who have indications of 
genital maturation before the age of nine are simply manifesting early 
ovarian maturation without organic disease, i.e., constitutional precocity. 
Symptoms may occur as early as the first year of life. These are normal 
children, except that the hormonal pattern characteristic of the adoles- 
cent girl appears earlier, owing to premature release of gonadotropins. 
The gonadotropins may stimulate the ovaries to follicle maturation and 
ovulation (Figs. 18, 19) or to the production of a follicular cyst of one 
ovary (Figs. 20, A; 21), or, more rarely, may induce bilateral micro- 
cystic disease of the ovaries (large, pale ovaries) similar to that seen in 
the Stein-Leventhal syndrome. As a rule, rapid somatic growth is ac- 
companied by rapidly advancing bone age and early epiphysial closure, 
so that diminished stature is the ultimate result. Otherwise, the prog- 
nosis is for normal physical development. 

In contrast to the constitutional type of precocious puberty, there 
is the “cerebral type.” In these cases the hormonal pattern is similar, 
but the progress and prognosis depend on the nature of the cerebral 
lesion. The cerebral lesions are usually hypothalamic, but may be 
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caused by tumors of the wall or floor of the third ventricle and 
intracranial tumors in the vicinity of the posterior portion of the 
hypothalamus, or may be a sequel of a variety of cerebral diseases 
such as meningitis or encephalitis. In polyostotic fibrous dysplasia 


Fig. 18. Fig. 19. 





Fig. 18. Idiopathic precocious puberty. Girl aged 3 years, menstruating for one year. 
Note increased height, breast development, pubic hair growth. Her bone age was 
§ plus years, and vaginal cytology was estrogenic. 

Fig. 19. Histologic section of ovarian biopsy from patient shown in Figure 18 
revealed normal maturation of graafian follicles. Note the normal granulosa cell 
layer and the luteinization of the theca interna. Ovarian biopsy was taken during 
laparotomy for repair of umbilical hernia. 


(Albright’s disease) sclerotic overgrowth of the base of the skull is 
thought to be responsible for interference with hypothalamic function.‘ 
About 40 per cent of the females with Albright’s disease have sexual 
precocity. 

In both the constitutional and cerebral types pituitary activation 
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is mediated through the hypothalamus. Premature pituitary activity 
takes place because the pituitary escapes from hypothalamic control 
or some hypothalamic lesion influences the pituitary to produce or 
release gonadotropins, which stimulate the ovaries to produce estrogens. 
The resultant steroid production in turn induces the development of 
secondary sex characteristics—hence true precocious puberty. 


CONSTITUTIONAL PRECOCIOUS PUBERTY 


The following three brief case histories illustrate some of the prob- 
lems encountered in the diagnosis of precocious puberty of hypothala- 
mic origin. 


Case I. R.S.S., 7 years 3 months old, had shown progressive breast development 
over the previous 8 months. There was a minimal amount of pubic hair. Vaginal 
bleeding had not occurred. Her height was within normal range (473% inches, 120 
cm.), as was her weight. The bone age was 9 years, and the sella turcica was normal. 
The vaginal smear was cornified (estrogenic). On rectal examination no pelvic en- 
largements were palpable. Hormonal assays were performed, and the urinary gonado- 
tropin titer was positive, assaying more than 6.6 mouse units, but less than 52 mouse 
units per 24 hours. The 17-ketosteroids were 2.5 mg.; 17-hydroxycorticoids, 3.5 mg.; 
and the estrogen level was equivalent to 0.4 gamma of estradiol benzoate (low normal 
for a menstruating woman). 

A policy of watchful waiting was advised with observations at 6 month intervals. 
Because of the positive gonadotropin titers and apparently negative pelvic findings, 
a diagnosis of constitutional precocious puberty was entertained. 


Precocious Puberty—Follicular Cyst of Ovary 


Case II. D.H., a white girl aged 2 years 8 months (Fig. 20, A), was first seen 
because of cyclic mucoid vaginal discharge and breast enlargement. Her height was 
in the upper limits of the normal range for her age (38% inches, 97 cm.); her weight 
was 3642 pounds (16.5 kg.). The bone age was 5% years. The vaginal smear was 
estrogenic. The urinary FSH was less than 6 mouse units per 24 hours. Her urinary 
17-ketosteroids were 0.7 mg., and the 17-hydroxycorticoids were 0.06 mg. per 24 hours. 
Eight weeks later the first menstrual bleeding occurred. On rectal examination the 
uterus was palpably enlarged, and a small right adnexal mass was felt. A laparotomy 
was performed. The right ovary was three times as large as the quiescent and infantile 
left ovary. An ovarian cyst 1.5 by 1.5 cm. in size was excised from the right ovary and 
a biopsy taken from the left one. The histopathologic report was “‘luteinization of a 
follicular cyst with preservation of the granulosa cell layer in the greater part of the 
cyst.” The cyst lining was thrown into folds not unlike those seen in a very early 
corpus luteum (Fig. 21). 

She continued to menstruate at 28 day intervals after the operation. Basal tem- 
perature records showed an occasional ovulatory cycle. About 4 months after operation 
some axillary hair growth became apparent, and 6 months after this the pubic hair 
appeared. Within one year after the original study the bone age had advanced to 
8¥2 years (Fig. 22), and the height increased to 42%4 inches (109 cm.). The weight 
increased to 45% pounds (20.7 kg.). 

Laparotomy was performed on this patient because of the palpably enlarged right 
ovary and the possibility that this might be a granulosa cell tumor. Though enlarged 
follicular cysts are often mistaken for ovarian tumors, it is our opinion that laparotomy 
is justifiable in such instances to rule out a potentially malignant tumor and to clarify 
the status of the patient. The fact that removal of the cyst did not in any way lessen 
the rapid progress of precocious development suggests that this case is one of con- 
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A B 


Fig. 20. Precocious puberty—follicular cyst of ovary. A, Girl aged 2 years 8 months 
with breast development, advanced bone age to 5% years. Vaginal smear was estro- 
genic. Her first menstrual period set in 8 weeks later. Pubic hair was scanty. B, Same 
patient 15 months later. Increase in height of over 4¥%2 inches (11.4 cm.). Note 
excellent breast development and further growth of pubic hair. 





Fig. 21. Histologic section of follicular cyst resected at laparotomy in patient shown 
in Figure 20. A, Thickened granulosa cell layer thrown into folds. B, High-power view 
of the luteinized theca interna. 
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B 


Fig. 22. A, Roentgenogram of wrist of patient shown in Figure 20, taken at 2 years 
8 months, shows bone age of 5% years. B, One year later the bone age advanced 
to 8¥2 years. 
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stitutional precocious puberty, in spite of the fact that urinary gonadotropins were 
not measurable. 

For the past 4 months an experimental trial with norethisterone,* a steroid which 
is a pituitary inhibitor and is nonestrogenic and nonandrogenic, has been undertaken, 
using a dosage of 10 mg. daily orally. Menses have been suppressed, the bone age 
has remained at the same stage of development, and the breasts, it is believed, have 
regressed slightly. Her growth in height, however, was not slowed down, for she shows 
a spurt of growth of over 2 inches (5 cm.) during this period (Fig. 20, B). Therapy 
is being continued, and no conclusions are attempted or may be drawn at this time. 


Precocious Puberty—Cerebral Type 


Case III. G.H., a 3-year-old child, was first seen in February, 1954, because of 
slight bilateral enlargement of the breast. The child was born prematurely and was 
a victim of cerebral palsy. In 1953 she had 2 convulsions and was placed on pheno- 
barbital and Dilantin. She had had no convulsions since. The child was unable to 
stand or walk, but did have some function of her legs. Her height (40 inches, 102 
cm.) and weight (37 pounds, 16.8 kg.) were in the upper range of normal for her age. 
The bone age was not advanced. Her head was definitely larger than normal for her 
age group, the anterior fontanels remaining open and wide. Grossly, the breasts were 
only slightly enlarged, and definite disklike masses were palpable under each areola. 
Close inspection revealed early pubic hair growth. The genitals, however, remained 
infantile. Vaginal cytology revealed a mature, cornified smear. Urinary 17-ketosteroids 
were 2.3 mg., and 17-hydroxycorticoids were 5.1 mg., per 24 hours. Estrogen titers 
were elevated. Urinary gonadotropin assays were not done. Examination of the optic 
fundi was normal. Sustained ankle clonus and markedly hyperactive tendon reflexes 
in both lower extremities were consistent with an upper neuron lesion. 


Discussion. In five of our 22 cases of precocious puberty a lapa- 
rotomy was performed. In four instances biopsies of the ovaries were 
obtained. In each instance histologic study suggested follicular activity 
with marked luteinization of the theca layer. In one case a regressing 
corpus luteum was found. In precocious puberty ovulation sooner or 
later sets in and pregnancy is possible. The youngest such mother on 
record is five years, 8 months old Lina Medina of Peru.? Since there 
is a severe breach between physical maturity and intellectual imma- 
turity, such children should be afforded more vigilance and protection. 
The psychologic problems of rapid growth, menstruation and sexual 
precocity should be approached with an attitude of acceptance on the 
part of the parents. Some simple explanations of the changes that 
have taken place and the events that may occur might profit the pre- 
cocious child and help her to adjust to the situation and the circum- 
stance. Pp 

The child who has been followed up for the longest period of time 
in our series was observed for 10 years. Excellent social adjustments 
were made. The transition to adolescence was not too difficult because 
of the sympathy and understanding offered the child by her physicians 
and parents. The marked diminution in stature is the only stigma 
now remaining (Fig. 23). 


* Norethisterone is said to have minute amounts of estrogen as a contaminant, but 
in our hands insufficient estrogens are present to stimulate the vaginal mucosa of a 
castrate female. 
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Because three of our 22 cases showed clinical evidence of cerebral 
damage interfering with hypothalamic function, it is advisable to have 
neurologic consultation on all girls with precocious puberty. In some 
patients with minor neurologic findings pneumoencephalograms may 
be necessary to locate the lesion. Lloyd recently reported a case of a 
retarded child of 8% years with signs of precocious puberty without 
other neurologic signs and symptoms; nevertheless a pneumoencephalo- 
gram demonstrated enlargement and displacement of the third ven- 





Fig. 23. Precocious puberty with large, pale ovaries (microcystic disease). A, Girl 
aged 9 years 1 month. Breast development, pubic hair growth, started at 712 years; 
menstruation at 82 years. Her height was 5442 inches (138.4 cm.). Bone age 
decidedly advanced. Laparotomy was performed because of a large palpable ovary and 
the finding of cystic glandular hyperplasia of the endometrium. A granulosa cell tumor 
was suspected. B, Same girl at 1742 years of age. Note diminished stature (height 
5642 inches—143.5 cm.). 


tricle.° Not only cerebral tumors, but also non-neoplastic lesions of 
the brain, may cause precocity in girls, as in the two cases reported 
by Ford and Guild.* Wilkins described under the heading of congenital 
diencephalic defect a girl born prematurely after a difficult labor. 
Since birth she has had a right-sided hemiplegia, nystagmus and occa- 
sional convulsions. There was marked mental retardation with pre- 
cocious development at five years of age and menstruation at six.'® 
Though neurologic causes of sexual precocity are far more frequent 
in males, nevertheless this possibility in the female child should always 
be kept in mind. 
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PSEUDOPRECOCIOUS PUBERTY 


Only isosexual precocity will be discussed in this clinic. Pseudo- 
precocious puberty of the heterosexual variety is discussed in the clinic 
on Abnormal Sexual Development (p. 119). Precocious pseudopuberty 
results from the premature elaboration of hormones by the gonads 
or adrenals. This occurs as a consequence of some pathologic process 
involving these glands, and it is completely independent of any higher 
control. Ovarian tumors associated with precocious isosexual develop- 
ment are relatively rare. Pedowitz, Felmus and Mackles reviewed the 
literature and found 62 granulosa cell tumors, three thecomas, 12 
teratomas and three dysgerminomas to fit into this category. The 
youngest case of precocious puberty associated with an ovarian tumor 
(granulosa cell) was an infant 14 weeks of age reported by Zenke 
and Herrell.*° 

Ovarian tumors inducing sexual precocity belong to two types: (a) 
the estrogen-producing tumors (granulosa cell tumors, which include 
thecomas and luteomas); (b) the gonadotropin-producing tumors 
(teratomas, which include dysgerminomas and chorio-epitheliomas). 

Rapid onset of precocity and increase in bone age in the presence 
of high urinary estrogens and low urinary gonadotropins should be the 
signal for close scrutiny in the search for an ovarian neoplasm. In 
such instances surgical exploration is permissible. Feminizing adrenal 
tumors are rare, indeed, but the probability should receive con- 
sideration.® 

The gonadotropin-producing tumors stimulate the contralateral ovary 
to produce estrogens, and when this occurs, sexual precocity will be 
in evidence. Choriomatous elements were found in eight of the 12 
teratomas associated with precocious puberty reviewed by Pedowitz 
et al.!! Positive pregnancy (Aschheim-Zondek) tests have been ob- 
tained in some such cases. A teratoma of the right ovary in a child 
five years old with breast enlargement, uterine bleeding and an 
abdominal mass was recently reported by Lloyd. The contralateral 
ovary was twice normal in size and the uterus considerably enlarged. 
The urinary gonadotropin excretion was estimated at 2000 i. u. per 24 
hours. The bone age was advanced to seven years. The vaginal smear 
showed a number of cornified cells. After operation no gonadotropin 
was detectable in the urine.'® 

All ovarian tumors must be regarded as probably malignant, the 
granulosa cell group less so than the teratomatous. The incidence of 
malignancy of the latter group has been reported as high as 65 per 
cent, and widespread dissection of pelvic contents has been recom- 
mended as a lifesaving procedure. Out of 49 patients with granulosa 
cell tumors followed up for five years, six were dead with metastasis, 
10 were living and well five or more years later, and two died immedi- 
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ately after operation. On the other hand, of nine patients with asso- 
ciated embryonic teratoma who had follow-ups, seven were dead with 
metastasis." 


ISOLATED INSTANCES OF UNUSUAL END-ORGAN RESPONSIVENESS 


Premature Gynecomastia 


Unusual end-organ responsiveness is frequently encountered as an 
isolated example of sexual precocity. In our series there were 11 cases 
of premature gynecomastia. The gynecomastia may be transient, as 
in the following case report: 


Case IV. C.V. was first seen at age 12 months with bilaterally enlarged breasts. 
There was no pubic hair growth, no vulval maturation, no spotting, no increase in 
skeletal growth. On re-examination one year later, the breast enlargement had com- 
pletely subsided. There was now, however, some generalized hairiness, mainly on the 
back, but no sexual hair. 


About one third of the girls with sexual precocity who have pre- 
mature gynecomastia show no other signs of hormonal stimulation. 


Case V. V.S. was a 2-year-old girl with premature gynecomastia (Fig. 24). The 
vaginal smear was castrate. The bone age was normal. There was no pubic hair growth. 
No masses were palpable on rectal examination. She had had no vaginal bleeding, 
and there had been no unusual increase in height. 





Fig. 24. Premature gynecomastia. Girl 2 years of age. Note breast development. 
There was no sexual hair growth. Vaginal cytology was castrate. Bone age was normal. 
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However, if both vaginal cytology is mature and bone age is ad- 
vanced, then the case may be considered a variant of true precocious 
puberty. 

Case VI. P.L. was a 62-year-old girl with rapid growth in height and breast 
enlargement which had started 18 months before examination (Fig. 25). Her body 


build was symmetrically proportioned. She was alert and cooperative. Her height was 
49% inches (126 cm.), and her weight was 682 pounds (31.1 kg.). There was no 





Fig. 25. Premature gynecomastia. Girl aged 64% years. Breasts had begun to develop 
18 months previously. No sexual hair. Bone age was 7% plus years. Vaginal smear 
showed cornified cells. 


pubic or axillary hair. The appearance of the genitals coincided with her age. On 
rectal examination no masses were palpable. The vaginal smear was estrogenic. X-ray 
films of the wrists revealed a bone age of 7% to 8 years. The urinary FSH was less 
than 3.5 mouse units. Urinary 17-ketosteroids were 2.8 mg., and the 17-hydroxy- 
corticoids were 0.9 mg. per 24 hours. The urinary estrogens were equivalent to 6 
gammas of estradiol benzoate. 


Sexual Hair Growth 


The precocious growth of sexual hair without other secondary sexual 
development has been appropriately termed the premature pubarche.” 
Silverman and his associates studied 28 girls who had sexual hair before 
the age of eight without other signs of adolescence. They found that 
osseous development was ahead from one to four years and that most 
of the patients were taller than average for their ages. The urinary 
17-ketosteroid excretion in 20 of the girls so studied averaged 2.15 mg. 
per 24 hours (0.8 to 4.0 mg.). Vaginal smears were nonestrogenic." 
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In six of our cases with sexual hair growth only, the vaginal smear 
was castrate in all and the bone age advanced in three. The following 
is a case of isolated occurrence of sexual hair growth as evidence of 
sexual precocity. This case was selected for brief review because neither 
bone age nor growth in height was advanced. 

Case VII. K.H. was a girl aged 8 years 3 months, in whom vulval hair growth 
appeared at age 7 years (Fig. 26). There was no breast development or increase in 
size of the clitoris. Her height (5242 inches, 133 cm.) was at the upper limits of 
normal for her age. The bone age was normal. ‘The vaginal smear was castrate. Urinary 


5 


17-ketosteroids were 3.3 mg., 17-hydroxycorticoids were 2 mg., per 24 hours. 





Fig. 26. Premature pubarche. Girl aged 8 years 3 months. Vulval hair growth 
had been present since age of 7 years. No breast development. Vaginal smear was 
castrate. Bone age was normal. Note hair growth confined to labia (inset). 


The explanation for the precocious growth of pubic and axillary 
hair (sexual hair) without other signs of precocity is that it is a 
constitutional variation of adolescence. Wilkins and his group” 
believed that this may be due to (a) increased sensitivity of sexual 
hair follicles to normal levels of androgens present during the pre- 
adolescent period, or to (b) premature increase in secretion of adrenal 
androgen before the pituitary gonadotropin mechanism becomes acti- 
vated. Early growth of pubic hair probably occurs more often than 
is realized. 


Vaginal Bleeding 


Vaginal bleeding is rarely seen in children without the development 
sooner or later of other secondary sex characteristics. However, a show 
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of blood may be observed in infants soon after birth. This bleeding is 
an estrogen effect derived from the mother and is comparable to the 
transient gynecomastia of newborn infants. Occasionally menses set 
in at seven or eight years of age without the accompaniment of breast 
development or pubic hair growth until the ninth or tenth year. As 
a tule, the bone age and vaginal cytology show evidence of maturation. 
In two of our cases uterine bleeding occurred during the sixth and 
eighth years respectively and anteceded the development of other 
secondary sex characteristics such as breast development and pubic 
hair growth by one to two years. 


Generalized Bodily Hair Growth 


Generalized bodily hair growth on the arms, legs and back was 
encountered in six cases in our series, and in a seventh the primary 





Fig. 27. Premature pubarche. Pubic hair growth and some generalized hairiness 
of back and body in a child aged 4% years. Vaginal smear was castrate, but bone 
age was advanced to 10 years. 


characteristic of precocity was breast growth which was transient. In 
an eighth case there also was labial (vulval) hair growth and a marked 
advance in bone age (Fig. 27). In the six cases that fall into the 
category of simple generalized bodily hair growth there was no other 
sign of precocity. The vaginal cytology was castrate in all; the bone 
age was normal in four and delayed in two. A typical example is repre- 
sented in Figure 28 of a child 7% years of age. 
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Bodily hair growth, it may be argued, should be considered not a 
sign of precocity, but a congenital or hereditary anomaly. Perhaps 
premature thelarche and premature pubarche basically are also genetic 
manifestations. Just as in premature pubarche, generalized hypertri- 
chosis may be an isolated expression of unusual end-organ re- 
sponsiveness, i.e., the response of the hair follicle apparatus to minute 
amounts of endogenous steroids. On occasion, breast development or 
pubic hair growth may be present without other signs of precocity. 
Perloff reported two cases of generalized bodily hair growth in both 





Fig. 28. Generalized hairiness. Hypertrichosis of arms and back in a child 7¥2 years 
of age with no other signs of precocity. 


of which he believed hypothyroidism was the underlying fault. Treat- 
ment with thyroid extract was followed by improvement.!” 


IATROGENIC SEXUAL PRECOCITY 


The administration of sex steroids or gonadotropins will stimulate 
the appearance of secondary sex characteristics. In past years estrogens 
were administered in the treatment of intractable gonorrhea in female 
children, and inunction of estrogens to the scalp was used in the 
management of tinea capitis. Signs of breast stimulation, uterine 
bleeding, and so on, were not infrequent accompaniments of such 
treatment. 


Case VIII. A.B.A. was a 5-year-old Negro girl with osteogenesis imperfecta who 
averaged 2 to 3 spontaneous fractures a year. No fractures occurred during a: year 
when she was on stilbestrol and methyltestosterone therapy (Fig. 29). However, 
breast development and pubic hair growth occurred, and the bone age advanced at 
least 5 years in this 12-month period (Fig. 30, B). After cessation of therapy spon- 
taneous fractures recurred.19 


There have been instances of breast development and uterine bleed- 
ing in children following ingestion of pills intended for use by others 
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Fig. 29. Iatrogenic precocity. Girl 54% years of age after treatment for one year with 
estrogens and androgens in an effort to prevent spontaneous fractures due to osteo- 
genesis imperfecta. 





B 

Fig. 30. Iatrogenic precocity (same patient as in Figure 29). A, Bone age at 
age-2 years 3 months (normal). B, Bone age at 54% years of age (one year after 
steroid therapy). Note rapid advance in bone age. 














R. GREENBLATT, W. BARFIELD, E. JUNGCK, J. MANAUTOU 87 


(estrogen tablets). In such cases regression takes place rapidly with 
removal of the causal agent. 


EXPERIMENTAL THERAPY IN TRUE PRECOCIOUS PUBERTY 


Gynecologists, pediatricians and endocrinologists have long been 
interested in an agent which would inhibit or suppress pituitary 
gonadotropin secretion without hormonal side effects. The usefulness 
of such an antipituitary agent in the management of true precocious 
puberty is at once obvious. The search for a nonsteroidal antipituitary 
agent has been recently intensified. Androgens have been used mis- 
takenly by some clinicians in the hope of neutralizing or offsetting 
the effect of endogenous estrogens. This form of therapy only served 
to virilize the patient and further advance the bone age, and in some 
instances delayed menstruation temporarily.* 

We are using in selected cases and purely on an experimental basis 
one of the newer oral progesterone-like compounds. This compound 
is 17-a-ethinyl-19-nortestosterone (Norlutin). We have found the puri- 
fied preparation to be nonestrogenic and nonandrogenic and a good 





oo B C 


Fig. 31. Precocious puberty. A, Note secondary sexual development in a girl aged 
62 years. Note also breast development, increased height, and pubic hair. Vaginal 
smear was estrogenic. The bone age was advanced to 10 years. Urinary gonadotropins 
were more than 8.8 mouse units, but less than 17.6 mouse units. A menstrual show 
of blood first occurred at age 6. B, Same patient at age 7 years, 3 months. C, Same 
patient at age 11 years, 3 months. 
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Fig. 32. Precocious puberty (same patient as shown in Figure 31). A, Roentgeno- 
gram of wrist taken at age 6¥2 years—bone age 10 years. B, Roentgenogram taken at 
age 7% years—bone age 11 years. C, Roentgenogram taken at age 9¥2 years—bone 
age 13% years. D, Roentgenogram taken at age 114% years—bone age 15 years. 


suppressant of ovulation.®: * More time must elapse before any conclu- 
sions may be drawn (see Case III). 

Cortisone has been used successfully in suppressing pituitary corti- 
cotropin production in the management of congenital adrenal hyper- 
plasia.'* In the female pseudohermaphrodite administration of corti- 
sone resulted in a decrease in androgen secretion by the adrenal cortex 
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and lessening of virilization. Under such a regimen gonadotropins 
were released by the pituitary so that ovarian function was initiated.?7 
The bone ages in such patients are usually far ahead for their chrono- 
logical age because of the excess steroid secretion. It has been noted 
that the epiphysial maturation of patients under cortisone therapy 
was considerably delayed.5 

The following case history is presented as a record of a patient 
with true precocious puberty who was treated experimentally with 
cortisone for three years. 


Case IX. C.C. was a 6¥2-year-old girl with signs and symptoms of precocious 
puberty (Fig. 31, A). Six months previously there was a show of blood per vaginam. 
She was much taller than the girls in her age group (height 54 inches, 137 cm.). Her 
weight was 7034 pounds (32.2 kg.). Her breasts were enlarged, but sexual hair growth 
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Fig. 33. Growth curve of patient shown in Figure 31, charted against average mean 
for age. 


(pubic and axillary) was scanty. The vaginal smear was estrogenic, and the bone 
age was 10 years. Urinary gonadotropins were greater than 8.8 and less than 17.6 
mouse units per 24 hours. The 17-ketosteroids were 3.6 mg.; cortins, 0.38 mg. 

Cortisone therapy was administered orally in doses of 12.5 mg. one to three times 
daily continuously for the next 3 years. A high protein, low fat, low carbohydrate 
and low salt diet and potassium chloride, 5 grains twice a day, were prescribed. The 
patient was seen at 2 to 3 month intervals for urinalysis, blood pressure, vaginal 
smears and general observation. It will be noted that there was an increment in 
growth of 5% inches (13.3 cm.) and that epiphysial maturation progressed at a 
normal rate, i.e., 342 years’ advance in 3 years of therapy. Incidentally, she had 
a show of blood at 6 years of age, again at 7% years, and a real menstrual period at 
9% years. About 2 months later she began to menstruate at fairly regular intervals 
and has continued to do so to date. This young girl has developed normally and 
presently, at age 11 years 3 months, appears well along in her puberty (Fig. 31). 
Her height is 60% inches (154 cm.), weight 120 pounds (54.5 kg.). Her bone age 
is 15 years (Fig. 32) (Table 8). 

Aside from a mild degree of osteoporosis there were no untoward reactions in this 
patient. The child has reached a height of 60% inches (154 cm.), which few children 
with true precocious puberty acquire (Fig. 33). In our experience most such patients 
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stop growing at 56 to 57 inches in height. Such experimental therapy should not be 
undertaken without the closest supervision, and only at medical centers where all 
aspects of the problem are being studied. 


SUMMARY AND CONCLUSIONS 


1. This report comprises a study of more than 45 cases of isosexual 
precocity in the female child. A simplified classification of sexual 
precocity is presented. Nine brief case reports of the various types and 
subtypes are included to illustrate some of the salient features in 
diagnosis and treatment. 

2. Many misconceptions are held concerning sexual precocity; how- 
ever, certain categorical statements may be made: 

(a) Eighty to 90 per cent of all isosexual precocity is constitutional 
(idiopathic). The failure to demonstrate positive urinary gonadotropin 
values does rule out true precocious puberty. 

(b) The only cause of heterosexual precocity is adrenal in origin. 
Ovarian neoplasms such as arrhenoblastomas have not been reported. 
A few cases of adrenal rest tumors of the ovaries are on record. 

(c) Granulosa cell tumors in children, though frequently con- 
sidered first in differential diagnosis, actually are relatively rare. Fol- 
licular cysts of the ovary are frequently palpable and are definitely 
more common than tumors. The cysts usually show a well luteinized 
theca cell layer. 

3. Unusual end-organ responsiveness is frequently encountered. 
Many of these cases manifest but one responsive target—such as breast 
hypertrophy alone, or only sexual hair growth. However, in many in- 
stances breast development with or without sexual hair growth is 
associated with advanced bone age and cornified vaginal smears, but 
without uterine bleeding. It is felt that these cases are modified 
examples of constitutional precocious puberty. 

4. Management may fall into one of the following categories: (a) 
surgical intervention (laparotomy or the like), (b) experimental 
therapy (cortisone, norethisterone), (c) therapeutic abstinence. 

Laparotomy is indicated whenever a palpably enlarged ovary is 
found. Tumors should be adequately dealt with. Cysts should merely 
be resected with conservation of the ovary. 

Experimental therapy should be reserved for active investigators in 
the field at institutions where adequate studies are possible. Two 
hormonal preparations have been used to slow down the process of 
maturation: (1) Cortisone—A child 6.5 years of age with precocious 
puberty and a bone age of 10 years was treated with cortisone acetate 
orally, 12.5 to 37.5 mg. a day, for three years. During that time epi- 
physial maturation was slowed down to almost normal pace. (2) 
Norethisterone—A child aged three years with a bone age of 8.5 
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years who was menstruating regularly at 28 day intervals is being 
treated with 10 mg. of norethisterone daily with resultant suppression 
of menstruation and slowdown of epiphysial maturation while growth 
in height continues. 

Androgens should never be used in the treatment of precocity. 

Until more is learned about antiestrogenic agents and _ pituitary- 
suppressing compounds or the long-term effect of cortisone on epi- 
physial growth, the management best suited for the young girl with 
isosexual precocity is constant vigilance and therapeutic abstinence. 
The psychologic guidance of these children is most important, and 
an attempt should be made to reconcile as much as possible the 
physical maturation and the emotional immaturity. 
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INTRAPELVIC COMPLICATIONS 


BERNARD HARK, M.D. 


Objective reasoning and cautious deduction are prime requisites in 
the problem of sound diagnosis of pelvic disease in female children. The 
history is often secondhand, obtained from a parent, and apt to 
be influenced by emotional reactions. Examination of the abdomen, 
and especially of the pelvis, in children, even under the most ideal of 
conditions and with the confidence and cooperation of the patient, 
will frequently leave the physician confused and frustrated. The usual 
signs of fever, pain and tenderness and the presence of a palpable 
mass may be obscured in the small child, as pediatricians are well 
aware. What, then, are the criteria for diagnosis upon which definitive 
treatment may be based? 


GENERAL CRITERIA FOR DIAGNOSIS 
History 


The importance of symptoms in the child is in a large measure 
dependent upon the accuracy with which they are reported. In older 
children the patient herself may furnish valuable information, but in 
most instances the clinician must rely on the adult observer, most 
usually the parent of the child. General considerations of pediatric 
history-taking need no further discussion here. Specific symptoms, 
as they relate to a particular disease, will be deferred until further 
in the text. There are, however, some extraordinary manifestations 
which are pertinent as general criteria. 

Pain, bleeding and vaginal discharge, the timeworn gynecologic triad, 
may often be present, but in the child the examiner must make further 
inquiry. Appendicitis may be obscured by symptoms unrelated to the 
lower part of the abdomen. A history of recent upper respiratory tract 
infection is obtained in about one fifth of the cases, and is not un- 
common during the acute exanthems of childhood, particularly measles. 
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A child’s cry can give much information about the reality of pain. 
The lusty cry is the normal response of the healthy child to pain. 
On the other hand, the extremely sick and toxic child who merely 
whimpers may indicate a loss of reserve strength to combat the 
ailment. Vomiting will often accompany pain, and when it occurs in 
the previously well child, the symptom has great significance. 

A mass in the lower part of the abdomen may be due to a distended 
bladder. The mother or child should be questioned about urinary 
output and other symptoms relating to the urinary tract. Occasionally, 
because of infection or external compression of the bladder, there is 
incomplete emptying: therefore the pelvic mass. Catheterization of 
the bladder should be done when the history would suggest this 
possibility. 

Vaginal discharge is a common finding in children and adolescents. 
‘The symptoms may go unnoticed for a long time because the child 
rarely complains to the mother unless there is something exceptional 
about the discharge. A bloody or foul discharge would suggest a for- 
eign body in the vagina. An acute onset of a purulent discharge might 
indicate a specific infection rather than the insidious, often unnoticed 
discharge of the nonspecific type or those due to parasitic infestation. 

Precocious, secondary sex characters, such as early breast enlarge- 
ment, growth of pubic or axillary hair, or even cyclic vaginal bleeding, 
are so alarming to the child that their occurrence is usually reported 
to the parent immediately (see p. 71). 


Culdoscopy 


Among the newer special diagnostic procedures, others will be dis- 
cussed where they are strategic to differentiate one intrapelvic disease 
from another. It is pertinent, however, at this point to discuss briefly 
the use of culdoscopy in the child and in the adolescent as an aid in 
diagnosis. 

Pelvic structures in a child are immature, and the landmarks are 
indistinct. I have used this method in 10 cases in which the pelvic 
findings were obscure, rather than subject the child to a laparotomy. 
A general anesthetic was used through the endotracheal tube, and 
the child placed in the knee-chest position, using a board for support 
across the thighs. 

A small Sims’ speculum was used and the cervix drawn downward 
with a single hook so that the uterosacral ligaments were delineated. 
The culdoscope was then thrust into the cul-de-sac between the utero- 
sacral ligaments, which, incidentally, are not well outlined. In only 
one case did I feel that the information obtained contributed to a 
better understanding of the problem. This will be discussed in a case 
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report (p. 106). When culdoscopy has been used in the adult, vision has 
been good and the information obtained of considerable help. I have 
not been able to match these results in the child. 


INTRAPELVIC DISEASES 


Inflammatory diseases of the pelvic viscera and peritoneum (salpin- 
gitis, salpingo-oophoritis, pelvic peritonitis, and so forth) are exceed- 
ingly rare and the diagnosis seldom confirmed, yet evidence of severe 
infection of these areas has been found at autopsy and at operation. 
Pelvic peritonitis appears much more frequently in female children, 
a fact that would certainly implicate the lower part of the female 
generative tract. If the disease had its origin through the blood stream, 
then the difference between the sexes should be inconsiderable. It is 
logical, then, to assume that pelvic infections in girls and infants 
would originate in the lower part of the genital tract except when 
extension from an intra-abdominal lesion is obvious, such as a rup- 
tured appendix or Meckel’s diverticulum, mesenteric adenitis, and 
the like. 


PRIMARY PERITONITIS 


Primary or idiopathic peritonitis is a term used to describe a peri- 
toneal inflammation in which there is no known origin from an intra- 
pelvic organ. This is in contradistinction to secondary peritonitis, which 
may originate from a ruptured appendix or diverticulum, ulcerated 
bowel or any inflammatory disease of the pelvic viscera. Considerable 
evidence would suggest that primary peritonitis may arise from a 
bacteremia.* There is a high incidence of this disease in patients 
known to have nephrosis. 

Before the advent of the antibiotics the disease was rather common, 
but during the last 10 or 15 years it has been rarely encountered. 
The early use of antibiotics prevents bacterial invasion into the blood 
stream and thereby prevents or aborts the peritoneal infection. 

Hemolytic streptococcus and pneumococcus are the two most com- 
mon causative organisms. Pneumonia generally precedes or is a con- 
comitant finding in a peritonitis due to the pneumococci; in rare 
instances, however, there is no history or finding of pulmonary in- 
volvement. Some authors disclaim the possibility of ascending infection 
from the vagina; others,® however, have found substantial evidence that 
such infection often ascends through the lower genitals. These assump- 
tions are based on careful bacteriologic studies in several series of cases 
wherein identical types of pneumococci were found in the vagina and 
in the infected adnexa. 
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Taylor and Hodges,’® reporting on acute appendicitis in children, 
used the diagnostic peritoneal puncture to obtain smears for bac- 
teriologic examination. In three of their patients, all of whom were 
female, pneumococci were found, and the abdominal incision was 
not thought to be necessary. These findings would support the possi- 
bility of ascending transmission of the bacteria as one cause of the 
primary peritonitis. 


Symptoms 


Primary peritonitis is found most frequently in children less than 
five years of age. There is commonly a history of a recent rhinitis or 
other respiratory tract infection. I should think that it would be im- 
portant to determine whether there has been a recent vaginal discharge, 
and, if possible, a smear and culture should be obtained. ‘The possibility 
of gonorrhea in the small child, though rare in these times, nevertheless 
should not be overlooked. 

When abdominal involvement occurs, the symptoms are severe, 
and there is rapid progress. Babies manifest the pain by outbursts 
of crying and restlessness. The older child will complain of abdominal 
pain. Vomiting is frequent and profuse and will cause, in a short 
time, severe dehydration. Fever and the white blood cell count are 
relatively high. A sedimentation rate does not offer much aid in 
diagnosis, although it is rapid. This will occur with other severe 
infections, such as appendicitis. Diarrhea is often found during the 
first day or two, owing to intestinal irritation, but is generally followed 
by constipation. 


Physical Signs 


We see a toxic and acutely ill child. The eyes are sunken and 
listless. Its cry is more of a whimper, and there is not much resistance 
to palpation. Fever is high, 104 to 105° F., and the pulse is rapid. 
There is diffuse abdominal tenderness with no definite focal points. 
Often there is a boardlike rigidity with some distention. Sounds of 
peristalsis can be heard early in the disease, but they soon diminish 
and then disappear. There are also definite signs of dehydration. 


Differential Diagnosis 


A ruptured appendix is the most usual cause of secondary or gen- 
eralized peritonitis. Appendicitis is a fairly common disease in the 
child, particularly after the third year, and occurs more frequently 
in males. The remote possibility of primary adnexal infection in girls 
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should not divert attention from the much greater likelihood of ap- 
pendiceal or other origin. Appendicitis is rare in infants, although 
it has been found during the first week of life. Diagnosis is often 
difficult, and generalized peritonitis follows in a high percentage of 
cases because of early gangrene and rupture. 

Emerson‘ points out two characteristics of appendicitis in infancy: 
first, its insidious onset and, second, the rapidity of its progress to 
gangrene and perforation. Even if seen in the first 24 hours, the baby 
is likely to have peritoneal involvement. This is usually in the form 
of generalized peritonitis, although sometimes a localized abscess is 
discovered. The ability of infants to localize such an infection is 
limited partly because the omentum does not play a protective role 
as it does in adults. Moreover, the walls of the juvenile appendix have 
been described as thin and elastic, thus predisposing to early rupture. 

A diagnosis of acute appendicitis in infants and children presents 
difficulties not usually seen in adults. The signs and symptoms are 
intensified on the right side of the abdomen early in the course of 
the illness, whereas in primary peritonitis the pain and tenderness 
are generalized from the outset. Fever rarely exceeds 103° F., and the 
leukocyte count varies between 12,000 and 20,000. When the white 
blood cell count is higher than 20,000, it would suggest that infection 
has extended to the peritoneal cavity. 

Nausea and vomiting commence early in appendicitis, and the 
nausea may persist. Localized tenderness over McBurney’s point must 
still be considered a helpful diagnostic sign. Constipation is the rule; 
however, diarrhea may occur in the milder infection, and the two may 
alternate. In severe cases there may be a complicating paralytic ileus 
with symptoms of bowel obstruction. If the appendix is located deep 
in the abdomen, maximum tenderness may be on the left side. A 
rectal examination may be helpful in such cases. 

Intussusception is seen in children more often than in adults, but 
is rather infrequent. 


Coleman? reports an interesting case of a 5-month-old female infant who had 
frequent periods of screaming and drawing-up of her legs for 9 hours. Bright red blood 
and mucus were passed rectally. She vomited only once. The temperature was 
100.2° F. Rectal examination revealed no positive findings. Under general anesthesia, 
abdominal examination presented a small lump deep under the right costal marg:n. 
Operation revealed acute appendicitis and free fluid in the peritoneal cavity. ‘There 
was no intussusception present. The lump was thought to be the right kidney. 


Several other reports in the literature are similar to this case, in 
which symptoms and findings are those of intussusception, and acute 
appendicitis is found at operation. 

Pneumonja may be difficult to differentiate from primary peritonitis, 
particularly} in its early stages. The chest signs may be obscured and 
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the abdomen distended and resistant. An unusually elevated respiratory 
tate and the absence of abdominal tenderness are two important 
findings supporting the diagnosis. An x-ray examination of the chest 
will often clarify the picture. 

An inflammatory Meckel’s diverticulum occasionally presents a diag- 
nostic problem, but this is usually found at operation. Urinary calculi 
will cause a colic-like pain in the pelvis with accompanying urinary 
findings. Bowel obstruction due to postoperative adhesions presents a 
history of a previous abdominal operation, with classic signs of in- 
testinal obstruction along with positive x-ray findings. 

Salpingitis as a primary cause of peritonitis was noted rarely, indeed, 
even in the days when gonortheal vaginitis was common. In older 
gitls, however, it is not unknown even now, and must be routinely 
considered. It will be discussed separately (p. 102). 

Pyelitis is a common disorder of the child and preadolescent female 
and must be differentiated from pelvic disorders. It must be differenti- 
ated from appendicitis and occasionally from pelvic inflammatory 
disease, because of pain and tenderness in the lower right abdominal 
quadrant. The onset of the disease is sudden and manifested by 
chills, fever, rapid pulse and leukocytosis. Pyelitis seldom presents 
the picture of serious illness as does primary peritonitis. Urinary dis- 
turbances, such as frequency, nocturia, pain, burning and tenesmus, 
are often distinctive, but may be present with other conditions in 
the pelvis. 

Pain and tenderness in the kidney area are typical, particularly if 
there are positive findings in a catheterized specimen of urine. One 
must bear in mind, however, that with appendicitis and pelvic in- 
flammatory disease there are frequently a few red blood cells and 
pus cells in the urine. 

Pyelitis is common in small female children; pelvic inflammatory 
disease is extremely rare. The possible coexistence of the two conditions 
must be considered. 


Treatment 


For those of us who are practicing medicine today it is difficult 
to realize the almost impossible task in the treatment of primary 
peritonitis before the days of chemotherapy and antibiotics. Mortality 
rates were extremely high in streptococcal and pneumococcal involve- 
ment, regardless of whether surgical or conservative measures were used. 

The treatment for primary peritonitis varies from conservative meas- 
ures with chemotherapy and antibiotics on the one hand, to laparotomy 
with appendectomy on the other. 

Ladd and Gross,* reviewing the results of their treatment in 1940, 
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reduced the mortality rate to 12 per cent in pneumococcal peritonitis 
and 22 per cent in streptococcal involvement. ‘They used a limited 
sort of operation. A small incision is made in the lower right quadrant, 
through which a swab is introduced to obtain peritoneal fluid for 
staining and microscopic examination. This is done immediately. If 
streptococci or pneumococci are thus identified, a single Penrose drain 
is inserted gently down into the pelvis, and the operation is terminated. 
Of course, if the pus is foul-smelling, or if appendicitis is suspected, 
then the wound is enlarged and an appendectomy performed. It is not 
the purpose of this article to teach surgical technique; thus for a 
complete description of the operation I would refer the reader to the 
text by R. E. Gross.® 

Today, with the liberal use of antibiotics and sulfonamides, espe- 
cially if the organism can be proved sensitive, conservative therapy 
can be used with confidence. 

If abdominal exploration, as described above, is performed, specific 
sensitivity tests should be done, so that the most effective antibiotic 
therapy can be used. When it is not possible to obtain material for 
these tests, then the use of antibiotics with a wide range, such as 
Terramycin, tetracycline and Aureomycin, has been effective. 

Preoperative preparation and after-care of the child have become 
an integral part of management. Replacement of fluids and electrolyte 
requirements is of the utmost importance and should be based upon 
accurate calculations rather than upon estimates or clinical judgment. 


GENERAL RULES FOR DETERMINING FLUID THERAPY! 


Total daily fluids: 60-90 cc. /Ib., or 100-300 cc. /kg. 
45 cc./lb. (for newborn infants) 
30-50 cc./Ib. (for children over 50 Ibs.) 

Saline requirements: 10) cc. /Ib. (up to 50 Ibs.) 
5 cc./lb. (over 50 Ibs.) 
Blood: “Pysh’-10 cc./Ib.;“Drip’—30 cc. Ib. (maximum) 
CO, correction: M//6 sodium lactate: 4.2 cc./kg. will raise CO2 1 mEq. per liter 
M/6 ammonium chloride: 4.2 cc./kg. will lower CO, 1 mEq. 
per liter 


The postoperative care of infants and children demands greater 
watchfulness by the surgeon, the pediatrician and the nurse than 
is required for adults. A high Fowler’s position should be constantly 
maintained. Sedatives, preferably morphine, should be given every 
four hours for a day or two. Constant gastric siphonage should be 
continued as long as there is any intestinal or bile-stained fluid re- 
turning through the tube. The suction apparatus must be kept clear 
and working constantly. Sips of water may be given if desired to 
moisten the mouth. 
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Constant gastric suction may be necessary for four to five days or 
more. Nourishing fluids and then semisolid foods should be started 
with caution, because the early return to a normal diet may cause the 
recurrence of abdominal distention and fever. 


INFECTIONS OF THE PELVIC VISCERA 


Endopelvic infection in the female child is rare. We do not have a 
clear concept of the status of the immature pelvic viscera, because 
this can be gained only at autopsy or operation. 

Primary vaginitis as a focus for dissemination to pelvic structures 
is almost nonexistent. This is based upon several factors. The vagina 
itself is small and contains many deep rugae and crypts. Then, too, 
there is a reversal of roles of the vagina and the endocervix, which is 
not the complicated, :cemose, gland-riddled structure seen in the 
adult. ‘The immature cervix in this instance constitutes a relatively 
poor harbor of infection, owing to the late differentiation of its glandu- 
lar elements. These basic factors are borne out by the relative frequency 
of primary vaginitis in the immature and its relative infrequency in 
the adult (see also p. 40). Cervicitis, on the other hand, is common 
in the adult and virtually nonexistent in the child. Actually endocervi- 
citis, when it can be identified, is noted only in older children. 

These observations offer a sound explanation for the rarity of endo- 
pelvic infection. The vagina harbors the infection, but the endocervix 
and endometrium are not fertile soil for mucous membrane retention 
wt transmission of organisms. The endometrium, fallopian tubes and 
ovaries remain small and uncomplicated until prepubescence. It is small 
wonder, then, that these smooth young structures will resist infection. 

Salpingitis, per se, and particularly pyosalpinx and hydrosalpinx as 
entities are rarely noted, and then only in older children. The charac- 
teristic pathologic development, and one which must be borne in mind 
in differential diagnosis, follows the pattern of serosal peritonitis else- 
where. Initial changes consist in redness of the serosal surfaces with 
slight swelling and serous transudate, with beginning fibrinous adhe- 
sions. Further progress of the infection is accompanied by relatively 
usual abscess formation, pointing above the pelvis being more common 
than in the adult. Even though abscess may be present, fluctuation in 
the cul-de-sac is seldom noted because of the thickness and rigidity of 
the pelvic floor. 

Pelvic inflammatory reaction can be caused by a twisted ovarian cyst. 
There is a persistence of colic-like pain, and the inflammation remains 
localized. Ultimately, a mass is palpable, and the diagnosis is made at 
operation. 
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Symptoms, Signs and Diagnosis 


There are no striking clinical features to differentiate these diseases 
from other lower abdominal infections. The history is of the greatest 
importance. Vaginal discharge, past or present, particularly if of estab- 
lished gonorrheal origin, is of great assistance. I have suggested pre- 
viously that the presence of respiratory tract infections or of pneumonia 
should arouse suspicion of a pneumococcal peritonitis. Previous attacks 
of appendicitis and the persistence of pain and tenderness over McBur- 
ney’s point would suggest that disease. A history of trauma from below 
or of rape should be obvious. Severe pyelitis, especially with cystitis, 
may cause confusion, since it frequently follows vaginal infection. 

All the signs mentioned under peritonitis, as elevated temperature, 
white blood cell count, sedimentation rate, and so forth, are to be 
expected. 

Correct diagnosis as a rule early establishes the presence of pelvic 
peritonitis. The question then arises as to its origin and prognosis. If it 
can be proved to be of gonorrheal or pneumococcal origin, management 
is conservative. If, on the other hand, it is secondary to appendicitis, the 
treatment should be surgical. One small patient under our attention 
had an established diagnosis of gonorrheal vaginitis. Under this diag- 
nosis a peritonitis due to ruptured appendix was neglected, and the 
patient nearly lost her life. 


Treatment 

Antibiotic therapy is ideal for these conditions. Penicillin, given daily 
in doses up to 600,000 units, has given excellent results. ‘Terramycin, 
tetracycline and Aureomycin have been used more frequently than 
penicillin and with equally satisfactory results. If the infection is 
definitely due to the gonococcus, then sulfonamides should be added to 
the antibiotic therapy. 

There is justifiable diversity of opinion regarding surgical drainage, 
particularly for primary peritonitis, which is chiefly pelvic, and espe- 
cially if localization by abscess formation appears to have occurred. Such 
a situation may not be nearly as threatening as acute diffuse peritonitis, 
and the decision to abandon conservative measures may safely be de- 
ferred pending observation of the patient’s condition and the effect of 
the nonsurgical treatment. 

Colpotomy for drainage in older patients may be as helpful and as 
safe as it is in adults; but the frequency of “pointing” in the cul-de-sac 
decreases with the age of the patient. “Pointing” and “fluctuation” are 
much more apt to recur in the rectum than in the vaginal vault. 

Pelvic drainage by incision through the rectum may be strategic, and 
in the child is much less apt to result in permanent disability. Under ne 
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circumstances can incision and drainage be deemed strategic unless 
pointing with fluctuation has occurred. 


TUMORS OF PELVIC ORGANS 


Tumors of the pelvic viscera, though they occur infrequently, must 
nevertheless be considered seriously. The responsibility should be shared 
by the parent, the community and the physician. 

Dargeon® has pointed out that almost 50 per cent of the deaths from 
neoplastic diseases in the juvenile period occur during the first five years 
of life. Although the high mortality rate places cancer and its allies 
among the first four important causes of death of American children 
between the ages of one and 15, there are innumerable instances of cure 
of most of the varieties of benign as well as malignant tumors. 

The community problem resolves itself to one of education and not 
of fear, but of fact. 

A physician must avail himself of educational facilities for early diag- 
nosis. With the cooperation of the pediatrician, surgeon, radiologist and 
pathologist, comprehensive therapy and rehabilitation can be given the 
patient. 

Ovarian cysts are benign cysts of the ovaries and are uncommon be- 
fore the age of puberty. They have, however, been found during early 
infancy and childhood. 

They will usually present no symptoms, but gradually attract the 
attention of the parent by a progressive enlargement of the lower part 
of the abdomen. Occasional pain will be caused by encroachment of the 
mass upon adjacent organs. If the cyst is suspended on a long pedicle, 
there may be episodes of severe lower abdominal pain resulting from 
torsion. 

Diagnosis is usually established by palpation of a mass by recto- 
abdominal examination. The mass is mobile and generally free of pain, 
unless it has become incarcerated or twisted on its pedicle. These 
simple cysts are filled with a serous fluid, and only rarely are they 
mucinous. 

Dermoid cysts are more commonly found than the cyst described 
above. They are usually unilateral, but I have seen bilateral cysts. On 
one occasion I was able to resect the dermoids in toto from both 
ovaries, with no evidence of recurrence after five years. This was in a 
nine-year-old child. This type of cyst has a more solid consistency when 
palpated, and, of course, the presence of teeth or bone elements upon 
x-ray examination is conclusive. 

Both these types of cysts should be removed surgically because of 
the possibility of malignant neoplasm, and to establish a pathologic 
diagnosis. 
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Malignancy is discovered in approximately 35 per cent of all tumors 
of ovarian origin. Carcinoma is the most common solid tumor of the 
ovary in childhood, albeit the incidence is exceedingly low. Dargeon*® 
says that cancer is a rare disease in childhood, but that ovarian tumors 
are the most frequent form of carcinoma of the genitals in children. 

Ovarian tumor is usually unilateral and most apt to be solid. Morpho- 
logically, it may be an embryonal type of epithelium, an adenocarci- 
noma or one of the highly differentiated sex steroid tumors such as 
granulosa cell, theca cell or arrhenoblastoma. 

The diagnosis is hardly ever made preoperatively because there are 
few characteristic symptoms or findings. Two sets of symptoms may be 
present, those of a general nature and those specifically related to the 
tumor. The commonest early manifestation is an abdominal tumor 
which usually increases in size rapidly and is often discovered acci- 
dentally. It occupies the abdomen rather than the pelvis, because in 
children the uterus and adnexa are abdominal and not pelvic organs. 
For this reason there is seldom pressure on the bladder and the rectum. 
There is usually accompanying loss of weight, and pain is only associ- 
ated with torsion, intestinal obstruction or excessive enlargement of the 
tumor. In the presence of an unidentified tumor, lesions of the gastro- 
intestinal tract must be ruled out. Appendicitis, Meckel’s diverticulitis, 
intussusception and possibly megacolon (which occurs approximately 
90 per cent in males) may cause an abdominal mass. 

Specific symptoms, such as breast enlargement, precocious bleeding, 
axillary and pubic hair, would suggest a sex steroid-producing tumor, 
either the granulosa cell tumor or perhaps, more rarely, the arrheno- 
blastoma or dysgerminoma. 

Sexual precocity may result from such hormone-producing tumors, 
but is more often of adrenal origin. Unless a mass can be palpated by 
rectoabdominal examination, the sex precocity is apt not to be caused 
by an ovarian neoplasm. This matter is discussed on page 73. 

Embryoma of the kidney (Wilms’ tumor) is the most common tumor 
of the abdomen in childhood, and in this regard must be differentiated 
from large ovarian tumors. This lesion is apt to be silent for a long time. 
Usually the mother discovers a firm swelling in one flank. The mass is 
painless until it reaches enormous proportions, and even then there is 
seldom more than a dull ache. Urinary symptoms are rare, except occa- 
sional hematuria. Inspection and palpation disclose a nontender mass 
which fills the renal fossa and projects forward into the peritoneal 
cavity and possibly down into the pelvis. It is rounded or ovoid and has 
a smooth surface. Intravenous pyelography and films of the abdomen 
are helpful in establishing the diagnosis. 

Neuroblastoma sympatheticum is almost as common as Wilms’ 
tumor. It arises from the adrenal gland medulla or from other neural 
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tissue in the retroperitoneal space. It is highly malignant and generally 
does not attain the size of the embryoma. It metastasizes early to the 
liver and skeleton. The mass is firm and hard and has a pebbly surface 
in contrast to the smooth surface of the ovarian tumor. There is usually 
an irregular outline with poorly defined borders, and it may extend 
across the midline of the abdomen. 

Treatment of malignancy of the ovary requires removal of the adja- 
cent adnexa as soon as the diagnosis is complete. The question of 
whether or not to remove the other ovary, when it appears normal, al- 
ways arises. It has been my policy to conserve the other ovary and tube, 
because if metastases have occurred, the removal of an apparently 
normal ovary will make no material difference in the ultimate outcome 
of the case. If the cancer is contained in the affected ovary, then all 
that can be accomplished has been done. I feel this way also about post- 
operative x-ray therapy. I have used radioactive gold intraperitoneally 
after operation in the adult, but not enough time has elapsed to evalu- 
ate the results in cancer of the ovary. I could find no reports in the 
literature that the isotope has been used in children. The use of x-ray 
therapy for ovarian tumors during childhood will definitely cause devel- 
opmental defects of the remaining ovary. Portmann and McCullaugh’ 
reported a case in which an infant was given radiation therapy for a 
pelvic tumor. The patient was followed up for 18 years. Physical under- 
development occurred, with primary ovarian failure. A good response to 
estrogen therapy was noted, however, some years after the time of 


puberty. 


I have never encountered a neoplasm of the fallopian tube in a child, 
nor could I find any report of such a case. Endometriosis can occur, 
however, and cause a tremendous enlargement because of the resultant 
hematosalpinx. The following case report will illustrate such a problem. 


F.J., a 13-year-old white girl, was first seen on March 10, 1952. Her complaint was 
severe dysmenorrhea. Menses started at age 11 and immediately assumed a cycle of 
28 to 31 days. Bleeding was moderate with no clots and lasted for 6 days. 

There was no pain associated with the menses until 8 months before her first visit. 
Then, with increasing intensity, the pain required bed rest and strong sedation. During 
the preceding 2 months the pain had continued beyond the period of bleeding until 
the mid-cycle, and radiated down the right leg. 

A general physical examination revealed a well developed young girl in apparently 
good health. The basal metabolic rate was minus 23 and the blood cell count within 
normal limits. Barium enema and intravenous pyelography showed normal radiographs. 
Pelvic examination presented a normal vulva and vagina with development consistent 
with the patient’s age. The cervix appeared free of gross evidence of disease. A cyto- 
logical smear was relatively normal, with good estrogen effect. The uterine body was 
anterior, mobile and smooth, and displaced to the left by an indefinite mass occupying 
the right side of the pelvis. This mass was elongated, approximately 12 to 15 cm. in 
length. It extended above the brim of the pelvis, along the position of the ascending 
colon. 

Under general anesthesia another pelvic examination was done, and at the same 
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time culdoscopy was performed. The mass involved the entire right fallopian tube, 
arising from the right cornu of a bicornuate uterus. 

Because of procrastination on the part of the parents, the child was not operated 
upon until December 8, 1952. A right salpingectomy, resection of the right portion 
of a bicornuate uterus (unicollis), and an appendectomy were performed. Pathological 
examination revealed extensive endometriosis of the fallopian tube with a normal 
right horn of a bicornuate uterus. This specimen is shown in Figures 34 and 35. The 
patient made a complete recovery and has had no pelvic problems since the time of 
operation. 





Tig. 35. 
Fig. 34. Unsectioned fallopian tube and right horn of bicornuate unicollis uterus. 
Fig. 35. Section view of Figure 34, showing area of endometrial implants. 








108 INTRAPELVIC COMPLICATIONS 


This case presents a rare incidence of advanced endometriosis of the 
fallopian tube in a child 14 years of age in which the diagnosis was 
greatly aided by the use of the culdoscope. 


TUMORS OF THE UTERUS 


Tumors of the uterus in the child are fortunately rare. The most 
common tumor is the Sarcoma botryoides. This is a rabdomyosarcoma 
and is extremely malignant. It appears as a bunch of colorless, grape- 
like, cystic masses, involving the entire uterus and often extruding from 
the vagina. If the masses are curetted out of the vagina, there will 
be recurrences, usually within a month. The neoplasm grows rapidly and 
invades pelvic organs as well as intra-abdominal structures. X-ray ther- 
apy has no effect on this tumor, and the only hope for cure is early and 
extensive operation. 

Ulfelder and Quan" report a case treated by hysterocolpectomy in 
which the child was alive and free of disease five years later. Gross® 
treated six cases by inadequate excision. All patients have had subse- 
quent recurrence, extension, and death. More recently he reports a case 
in which a one-stage removal of the uterus and entire vagina was done. 
This child was living in excellent health three years after operation. 

There is no compromise in the treatment of this malignant tumor; it 
must be early and radical. 


CANCER OF THE CERVIX 


Carcinoma of the cervix seldom occurs in the prepubescent child. 
When the disease is found, it generally involves the endocervix rather 
than the squamous elements of the portio. 

Speert® in a report published in 1947 found only 21 cases of carci- 
noma of the cervix in patients 15 years or under. In all of these, when 
the diagnosis was definitely established, adenocarcinoma was found. 

Boyes* reports a case first seen in 1954. The child was 1] months of 
age and had presented the symptom of vaginal bleeding for 20 days 
when first observed by the physician. He added his case to four that had 
been reported in which adenocarcinoma of the cervix had been dis- 
covered in infants under one year of age. The case report of Boyes is 
typical in regard to symptoms, diagnosis and treatment, as well as 
prognosis. 

Case Report. A child born on February 21, 1953, was admitted to hospital on 
January 24, 1954. She was 11 months of age and gave a history of vaginal bleeding 


since January 4, 1954. The bleeding was first noted as a plum-colored stain on the 
diaper and persisted as a slight bloody trickle. 


* D. A. Boyes: Personal communication to Dr. G. C. Schauffler. 
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Examination revealed a well developed 11-month-old child with no obvious diseases. 
On rectoabdominal examination a 5-cm. mass was palpable. This was located low in 
the pelvis, and fixed in the midline. Vaginal examination revealed friable tissue in the 
vagina. Cytological smears contained malignant cells. On January 20 a vaginal ex- 
amination was done under anesthesia, and a large friable tumor involving the lower 
lip of the cervix was found. The biopsy revealed an infiltrating, poorly differentiated 
adenocarcinoma. 

A laparotomy was immediately performed, and the tumor was found to extend to 
the posterior pelvis, involving the uterosacral ligaments. The body of the uterus, the 
tubes and the ovaries appeared grossly normal, but because of the findings, the case 
was considered inoperable. 

Over the next 41 days the child received a tumor dose of 3900 roentgens given by 
means of the cobalt bomb at the British Columbia Cancer Institute. During the 
treatment the tumor diminished about one third in size, and the vaginal bleeding 
ceased. 

During the next 4 months the tumor gradually increased in size, but vaginal 
bleeding recurred and in a few months became profuse. Examination done on Sep- 
tember 1, 1954, revealed a firm, rubbery, globular mass about 6 cm. in diameter, 
involving the entire pelvis and fixed to the promontory of the sacrum. Deep x-ray 
therapy was given over a 41-day period, for a total tumor dose of 2365 roentgens. 
X-ray film of the chest, taken on October 15, showed a metastatic lesion in the hilus 
of the left lung. The clinical course became rapidly progressive, and the baby died 
on December 28, 1954. 


Comment. Carcinoma of the cervix progreses rapidly in the child. 
Perhaps its more serious aspect involves the fact that it is seldom dis- 
covered early. The first manifestation is, generally, vaginal bleeding, and 
this usually occurs late in the disease. If the case is operable, then the 
only hope for salvage is a radical hysterectomy. X-ray and radioisotope 
therapy has arrested the disease only for short periods, but has not been 
definitive. 

Periodic routine examination of the female child might include a 
cytological examination and perhaps an inspection of the cervix with a 
small endoscope. The only hope for this disease in the child is early 
detection and radical surgery. 
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PSYCHOSOMATIC FACTORS AND 


MASTURBATION 


GOODRICH C. SCHAUFFLER, M.D. 





PSYCHOSOMATIC FACTORS 


Psychosomatic factors in relation to sex and the sex organs are espe- 
cially important during the periods of infancy and childhood (from 
birth to age 11) and increasingly so with age. Although psychiatrists tell 
us that there are psychic affects of the greatest importance during in- 
fancy, to the average clinician the significance of these matters is not 
too clear, except in the gross interpretations. At this point it seems im- 
portant only to point out that there seems to be no justification for an 
attitude of apology on the part of a physician who has scrutinized the 
writings in this field and has not come up with any very helpful an- 
swers. Our own impression is that an open mind, a sympathetic attitude 
and good “horse sense” are-apt-to-go farther in relation to sex aspects 
in infancy than the attempted application of super-Freudian psychiatric 
schools of thought. However, attention to matters of sex and available 
assistance by the physician undoubtedly increase with increasing age. 

The period of childhood, even early childhood, is more significant in 
this respect than infancy, especially in view of our present accelerated 
sex schedules. It may be important, indeed, in relation to the young 
girl’s subsequent normality and yet never come to the attention of 
the physician, or even of the child’s parents, unless a sensitive person, 
preferably the doctor, can find a way to the child’s confidence. Con- 
siderations in this field are apt to involve several categories: (1) the 
mother and the family environment, per se, through which the physician 
must work; (2) the attitudes from these sources which will be willy- 
nilly superimposed on the child’s psyche; (3) the child’s own intellec- 
tual and emotional structure. 

It seems unfortunate that the child’s intrinsic make-up is generally 
the last consideration in point of time when the child is first seen. The 
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affects which are the result of environmental influences are always in 
the foreground, by necessity, and they are, of course, both good and 
bad. These are the first considerations and most often and most im- 
portantly involve the mother, but also, secondarily, the father, the 
family and the social environment. Although each physician, especially 
the pediatrician, will be equipped with innate knowledge and ability, 
there are special factors involved in this particular segment of practice. 

e unhappy effect of maternal dominance upon the child will at 
vonce be obvious to the astute physician. Looking at it simply and quite 
“unpsychiatrically,” too often the embarrassed and unhappy little pa- 
tient sneaks into the doctor’s office literally under her mother’s shadow. 
The mother gives the child’s picture completely as she sees it through 
her own eyes; if the child is questioned personally, she smirks and 
passes on each question to the mother. This is a situation which is un- 
fortunate even if the mother is otherwise relatively sound in her ap- 
proach to these matters. Somehow, the complete dependence of the 
child on her mother’s communications with the physician must be inter- 
rupted regardless of whether or not the mother is biased..Sex, in other 
words, even to children, is an innately personal matter, and if the 
physician is to be strategic in such a situation, he must at once establish 
his own line of communication. 

Mothers are, unfortunately, usually sublimely unaware of their domi- 
nance in this respect, but it is a mistake to try abruptly or harshly to 
change their attitudes. In certain circumstances it may be sufficient to 
reveal her proper status to the mother by gently but persistently repeat- 
ing questions to the child herself, eventually making it clear that it is 
the child’s response which is wanted. Sensitive mothers may thus follow 
the physician’s intention to reach the child’s own thinking. Too often, 
however, no such gentle method will be effective. If there is no success, 
the mother must be sent elsewhere, preferably on some pretext and al- 
ways considerately. The immediate situation, then, with the child alone, 
may be a little awkward. Time, gentleness and experience may be re- 
quired to put her at ease and to gain her confidence, but the effort is 
consistently well rewarded. This is particularly true with older children 
who have been unfortunate in the maternal response to their confi- 
dences. 

In the management, at this point, the most important objective of 
the physician is, by whatever means available, to achieve the will of the 
child to please; if one can stimulate the child’s confidence and her 
affectionate desire to be helpful—the wish for personal approval—the 
battle has been two thirds won, and this is as important in teen age as 
in early childhood. Only so can the child be released from her intellec- 
tual bondage and be given enough objectivity to uncover her intimate 
problems in any other focus than through her mother’s eyes. It is 
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certainly not the intention here to imply that the physician should 
indoctrinate the child against her mother’s fallacies in the strict sense; 
it is rather the effort to assist the child to find, at this point, at least a 
few of her own criteria. The situation is most frequently obvious in 
introspective attitudes towards such matters as menstruation or mastur- 
bation. In this interest certain conversational strategies have been found 
helpful and are consistently sensible. 

It may seem to the reader that this discussion is a bit trite. The fact 
is that the more minute considerations—the details of individual situa- 
tions—are apt to be more easily dealt with, and that the truly effective 
psychosomatic approach has been neglected. If we physicians in such 
circumstances are not actually cold or harsh, we are apt to be im- 
personal—too objective in the impression we create. Here is a special 
field in which all that is innately good in the physician-patient relation- 
ship is called for. Those of us with the most experience find that each 
individual problem requires special effort, patience and energy, and that 
the obvious fact that we are willing to spend this effort is an important 
aid in our approach. 

For example, when one first chats with the child alone, it is wise to 
start wide of the immediate objective of the child’s visit. ‘Talk concern- 
ing school, other members of the family, mutual acquaintances, eventu- 
ally the child’s health in other respects—all may be strategic. To start 
wide of the mark and create an approach of common interest, and 
thereafter to come unobtrusively to the precise point—these are exceed- 
ingly helpful contrivances. Strict avoidance of dark inferences and atti- 
tudes of disapproval is important. The easy, whimsical approach, even 
to serious matters, is routinely more helpful. Often a vague suggestion 
of complicity may be strategic. To show sympathy for the difficulty; to 
mention similar instances, perhaps in one’s own family; to allow the 
consideration that the child is not alone in her problems: these are 
legitimate and often exceedingly effective artifices toward gaining her 
confidence. 

When the first examination is to be undertaken, even younger chil- 
dren will be reassured to be told that nothing worse than embarrassment 
is to be expected. To point out as a friendly, even an amusing, comment 
that the child will probably be self-conscious may be helpful in breaking 
the ice. Simply to make the child conscious that the physician is aware 
of her personal feelings is helpful. Especially in these youngsters it is 
psychologically correct to take into consideration the “dignity of the 
person.” Even an 18 year-old will return the respect of the physician 
who treats her “like a lady.” On the other hand, heavy atmosphere and 
pompous pronouncements are to be avoided. The light, even the 
humorous, touch is often helpful throughout the interview and exam- 
ination. 
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Frequently it is reassuring to show the child in advance what is to be 
done. A cotton applicator, for example, is tested on the patient’s nose 
before it is used more specifically in the examination. The child may 
safely be told that the sensations may be disturbing, but that they are 
not painful, and that if they are to be at all painful, she will be honestly 
informed. Be assured that these amenities are as helpful in juveniles 
as they are in the teen-age group. At this point the physician must be 
specially alert to the peculiar sense receptivity of female genitals in 
childhood and adolescence, which transmit soft, simple touch stimuli 
from the genital area through side-tracked pathways to consciousness— 
as pain, fear or anger. 

More difficult patients may be helped by pre-examination sedatives or 
transquilizers, which can be very useful. Warmed instruments, lubri- 
cants and over-all gentleness are essentials. Local application of 5 per 
cent cocaine is often helpful. It should be clearly understood that really 
painful procedures, or even fancied painful procedures in recalcitrant 
patients, should always be conducted under anesthesia. It is interesting 
in this respect that a finger in the rectum, per se, will almost never 
alarm the child. At the same time an instrumental exploration of the 
vagina may be made with less consciousness or concern on the child’s 
part. This maneuver may be highly strategic. (See also page 24.) 

Before the examination it may be psychologically good to imply that 
the child is in all respects normal, that the examination is more or less 
routine. After the examination the most potent component consists in a 
thorough and conscientious explanation to the child herself, most often 
with the mother not present, of what has been done, and the good 
results which have been achieved. If the child, especially in the acceler- 
ated sex tempo of the present day, can be convinced that her outlook 
for marriage, childbearing, breast nursing, and so forth, is completely 
healthy, it is a vastly important normalizing influence. Most adults fail 
to realize the deep concerns of modern adolescents and juveniles in this 
respect. Our children have been precociously, only partially educated in 
these matters, but they have learned enough—so much more than we 
had at their age—that they have developed their worries and fears 
mostly at an earlier age, and upon a flimsy, often fallacious intellectual 
structure. The psychic influence, therefore, of complete reassurance in 
these matters, and some explanations of this and that, by the sympa- 
thetic doctor, may accomplish a great good. 

And often, as an aftermath to these glad and relaxing tidings, the 
physician will be given, gratis, a privileged exposure to the child’s 
deeper concerns and ideas. By inviting a show of the child’s own 
critical intelligence, one may learn much of value not only concerning 
the child herself, but also concerning her parents, her environment, and 
finally the whole complex and distressing juvenile problem of the present 
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day. Only by inviting and recording this very personal type of com- 
munication can we learn more about the approach to these problems 
from the child’s own point of view. And this is, indeed, an important 
avenue toward progress. 

In summary, it behooves the physician not only to teach the patient 
and her parents, but also to apply himself to learn all he is able about 
the truly alarming present-day status of thought and action in sex 
matters among our children. I say our children advisedly, for physicians’ 
families are by no means exempt from these problems. 


MASTURBATION 


Masturbation in immature females is innately a psychosomatic entity 
—very much more so, in fact, than it is innately gynecologic, since it 
involves psychologic factors, occasionally psychiatric factors, much more 
than it involves anatomy or normal physiology. To coin a phrase, it is 
quite precisely a psychosexual entity. It is impossible to consider the 
subject of masturbation in detail here, but a digest of the recent clear 
thinking in this matter may serve a useful purpose. 

The best available definition of masturbation is that it is “the habitual 
use of friction or vibration of the genitals or the genital area in order to 
create pleasurable sensations.” The two most useful and assimilable 
treatises concerning masturbation in young girls are those of Oliven* 
and Schauffler,t both of whom appear to accept this definition. An 
enlightened interest in the subject will be best served by reading either 
or, better, both of these monographs. 

The percentage incidence of masturbation in female children is, of 
course, confused because the definition of masturbation has not, up to 
now, been precisely established. By inference, a great many female 
children may be classed as masturbators, yet within the limits of such 
inference the practice may vary all the way from simple vibratory 
mucosal stimulation (similar to nose-picking or thumb-sucking) to 
exaggerated attempts to achieve orgasm and to simulate intercourse. 
Therefore, in stating that almost every female child masturbates, certain 
authorities may not be overstating the case according to their own 
concepts. Since the authors of statements of this sort, in the main, are 
attempting to establish the harmlessness of masturbation, nothing is to 
be gained by denying these sweeping estimates. 

Oliven and Schauffler quite independently seem to agree that a well 
developed habit, as defined above, is not alarmingly prevalent. Both 
authors are inclined not to regard the habit, in any except its exag- 





* John F. Oliven: Sexual Hygiene and Pathology. Philadelphia, J. B. Lippincott 


Company, 1955. 
t Goodrich C. Schauffler: Pediatric Gynecology. 4th ed. Chicago, Year Book Pub- 
lishers, Inc., 1958. 
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gerated form, as innately harmful. There may, however, be some danger 
in the present, rather too broad-minded approach of certain psychia- 
trists and other researchers in sex. For myself, I believe that this “brave” 
new approach has reached the peak of its usefulness. Careful observers 
are, of course, frankly against harsh measures of management. They are 
inclined to disregard or even ignore minor manifestations of the habit. 
On the other hand, they point out that the practice is, at best, “de- 
natured” or “unbiologic,” and as its intensity increases, certainly leads 
into the bypaths and complications of sex, rather than toward its normal 
social and physiologic practice. 

The consensus concerning the practice of masturbation among girls, 
little and big, is highly optimistic in the sense that all but a few victims 
of the habit either graduate from it spontaneously or bring it into 
manageable psychologic focus. The grossly exaggerated cases are, for 
the most part, intrinsic psychiatric entities which need special manage- 
ment. But who is to say how many persons may have been thus seduced 
away from the normal practice of sex? It is my opinion that the practice 
of masturbation has a great deal to do with some of the acquired syn- 
dromes of sex perversion in later life. On the other hand, there are 
those who go along with the inference of Kinsey and others that it may 
be a (desirable?) sort of preparation for normal sex. I do not think this 
concept can be admitted as either true or defensible in a broad sense. 

In any case a temperate approach to a decision is justified. The habit, 
in the main, is more important as a family, social or school problem 
than it is as a psychiatric entity to the child herself. It is almost, one 
might say, more a general nuisance quantity than a psychiatric problem. 
But if parents are to achieve help from physicians in this field, our care- 
ful attention to the current opinion is called for. To my knowledge, 
many physicians to whom the worried parents come at present are 
turned aside with the benefit only of a fraction of the helpful counsel 
which is available. 

For the management of the habit, per se, especially when it is firmly 
established in infants and young children, there is little to recommend 
that is curative. More serious cases may be amenable to psychiatric 
treatment, but, in the main, the advanced Freudian techniques are not 
particularly successful even in such instances. In fact, in the recent past 
I have come across instances in which serious harm was done to the 
entire family relationship, including the child herself, by attempts to 
apply “superpsychiatry” by persons not qualified to do so. The self- 
elected psychiatrist, in other words, or the amateur hypnotist should 
not be permitted to experiment in this field. 

‘Certain general measures in management may be helpful. The first 
tequisite is, of course, to determine possible inciting factors such as 
irritation and itching from smegma, phimosis, and the like. It is a 
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mistake to infer that the patient will stop manipulations even in the 
event that there seems to be some local factor. Under any circum- 
stances, such foci should be cleared up and a positive psychology used 
in this respect. Circumcision is occasionally indicated, but in my experi- 
ence is not as apt to be helpful as has been indicated in the past. 
Interestingly enough, true itching is a rare complaint in the vulvar area 
in immature patients. Other sensations—or simply the urge to mastur- 
bate—may be incorrectly described as “itching.” 

Reassurance by the physician to parents who approach the problem 
with confusion or hysteria may be, per se, helpful. It is often even more 
difficult, but even more important, to orient the child and to allay the 
rather dreadful psychology which is too often set up by frightened and 
uninformed parents or teachers. The physician must always scrupulously 
try to ascertain the true facts. Many times, in my experience, little girls 
have been stigmatized as masturbators (bad girls!) whose sin is only a 
simple jiggle or tick maneuver which has nothing whatsoever to do with 
true genital or sexual manipulation. I know of one instance in which 
the spinster superintendent of a girl’s school—widely read and theoreti- 
cally well oriented—worked serious harm in this respect among her 
chagges. Physicians must remain alert in this respect. 

he parental and family attitude should attempt to disregard the 
practice of self-manipulation so far as possible. The most successful 
general policy otherwise is that of a rational and appreciable disciplinary 
regimen in general matters, which does not descend sharply upon the 
habit itself. Physical punishments, even physical restraints, are apt to do 
more harm than good. Such things as binding the child in a fixed posi- 
tion or restraining the hands with cuffs or adhesive tape are seldom 
successful and may indeed be harmful. Rewards may be of considerable 
value, especially in suggestible younger children. They should be defi- 
nite, however, and should include things that the child can truly ap- 
preciate. They should be immediate, palpable rewards and not senti- 
mental artificial systems such as blue stars on a wall chart. 
ff Since the problem is much greater in incidence among spoiled chil- 
dren, a general plan of rational discipline, perhaps an attempt to re- 
orient the child in another atmosphere (even a foster home) may be 
successful. There are many factors in maladjustment to the home en- 
vironment which may profitably be adjusted. Family counseling is of 
value in this respect. In the long run it will be found that, although in 
its objective manifestations the habit may appear similar among differ- 
ent children, actually, each child presents an individual problem. Again, 
we must stress the physician’s obligation in such matters. In this field, 
in particular, it seems that not all is done that might well be done. The 
personal element in these cases is all-important, and, as we have re- 
peatedly stated, to create in the child the friendly, the affectionate will 
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to please, is to have progressed greatly with the total problem. Only so 
can the many possible contributing factors be brought to light and the 
child’s true ambition to improve the situation be awakened. 

To those starry-eyed idealists who insist that the habit and the child 
be left completely alone to complete their “essentially normal cycle” | 
recommend that they visit some of the unhappy families where exag- 
gerated—truly distressing—sequences are disrupting the whole family 
milieu. Definite measures and a positive approach are often absolutely 
necessary, in spite of the fact that the general prognosis for all con- 
cerned is not bad. No attempt has been made here at more than gen- 
eralizations, but heedful physicians will find solid assistance and a help- 
ful break-down of the case material in the references mentioned at the 
start. The work of Oliven in particular is replete with details of case 
material and treatment, presented in a manner not possible in this 
setting. To anyone in such a situation his book is highly recommended. 


229 Medical Arts Building 
Portland 5, Oregon 
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Sexual anomalies may be apparent at birth or may make their appear- 
ance at any time until the later years of life. When sexual abnormalities 
are sufficient to make true sexual identity of a child obscure, it is im- 
portant to ascertain the extent of these changes and define as soon as 
possible the finite sex of the child so as to avoid psychological and 
social problems attendant to changing the child’s sexual identity in 
later years. With the recent advances in diagnostic aids, such as recogni- 
tion of the sex chromatin of body cells and our deeper insight into the 
altered steroid metabolism of such conditions as congenital adrenal 
hyperplasia, it is now possible in most instances to make an accurate 
appraisal of sexual identity early in life, and treatment may be instituted 
at the appropriate time. 

Until recently Turner’s syndrome, Klinefelter’s syndrome, true herma- 
phroditism and male and female pseudohermaphroditism were felt to 
be unrelated conditions. With the recent advances in experimental em- 
bryology, these conditions all fit into a unified concept of the genesis of 
such sexual abnormalities. 


GENITAL DIFFERENTIATION 


Gonadal differentiation occurs from the seventh to the eighth week 
of fetal life. Both testis and ovary are composed of elements of the 
genital ridge derived from the coelom and elements of the mesonephros. 
The genital ridge provides primary sex cords growing down, while the 
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mesonephros provides rete cords growing up toward these primary sex 
cords. To form an ovary, the germinal epithelium sends down secondary 
sex cords (cortical component), whose development, along with rapid 
proliferation of cortical stroma, is synchronous with regression of the 
primary sex cords and rete tubules (medullary component). On the 
other hand, when the testis forms, the medullary elements develop 
rapidly with regression of the cortical components. 

By the time of gonadal differentiation both the wolffian ducts (fifth 
week) and muellerian ducts (sixth week) are well developed. Experi- 
mental work has conclusively shown that if castration is carried out in 
either sex at the stage of gonadal differentiation, muellerian ducts will 
persist and the female genital duct system will be formed, with regres- 
sion of the wolfhan duct structures. Thus, in the absence of all gonadal 
structures, the muellerian ducts differentiate at the expense of the 
wolfhan ducts. Since, in the fetus with ovaries, the muellerian ducts 
differentiate into vagina, uterus and fallopian tubes, it becomes obvious 
that it is the fetal testis which is requisite to the differentiation of the 
wolfhan duct into male structures and regression of the muellerian duct. 
The fetal testis produces a substance which causes atrophy of the 
muellerian duct structures and persistence of wolfhan ducts, a so-called 
gonadal determiner or evocater. For a more complete discussion on 
embryological aspects of sexual differentiation the reader is referred to 
recent reviews by Greenblatt,? Witschi, Nelson and Segal’? and Grum- 
bach, Blanc and Engle,® as well as Wilkins’ recent book.® 


CLASSIFICATION OF SEXUAL ANOMALIES 


I. Congenital anomalies 
A. True hermaphroditism 
1. Testis and ovary 
2. Ovotestis 
B. Male pseudohermaphroditism 
1. With testes that are apparent 
a. Scrotal testes 
b. Inguinal testes 
2. Abdominal testes 
3. Abdominal testis and dysgenetic gonad 
C. Gonadal dysgenesis 
1. Without germinal elements 
2. With germinal elements 
D. Female pseudohermaphroditism 
1. Congenital adrenal hyperplasia 
a. With electrolyte disturbance 
b. Without electrolyte disturbance 
2. Without adrenal component 
II. Postnatal heterosexual development 
A. Adrenal tumors 
1. Adenoma 
2. Carcinoma 
B. Ovarian tumors 
1. Arrhenoblastoma 
2. Adrenal rest 














EDWIN C. JUNGCK, ROBERT B. GREENBLATT, J. MANAUTOU 121 


CONGENITAL SEXUAL ANOMALIES 
True Hermaphroditism 


The true hermaphrodite has both ovary and testis tissue in any of the 
following combinations: ovary on one side and testis on the other, ovo- 
testes on both sides, or ovary and testis on each side. There may be any 
combination of male and female components in the internal and ex- 
ternal genitals. This condition, much rarer than male or female pseudo- 
hermaphroditism, has been reported about 90 times in the world 
literature to date. 

Case I. M:S., aged 32 years, was first seen by Dr. Henry H. Turner on March 21, 
1955, and is presented in this study through his courtesy. She had an enlarged 
hypospadic clitoris when only a few months of age, and gonads were palpated in the 
inguinal canals (Fig. 36, A, B). There was no pubic or axillary hair or breast de- 
velopment. Rectal examination revealed a small uterus, and endoscopy showed ap- 
parently normal vagina and cervix about 1 cm. in diameter. 

Her weight was 32 pounds, height 39¥2 inches. The laboratory reported 17- 
ketosteroids at 0.2 mg. per 24 hours. X-ray studies of the wrists showed a skeletal 
age of approximately 542 years. Skin biopsy report showed a female chromosomal 
pattern: in 250 counted cells 52 per cent had sex chromatin. A lateral roentgenogram 
of the skull, including the pituitary fossa, was interpreted as normal. A laparotomy 
was done, and she was found to have normal uterus and tubes for her age; the gonads 
were removed and proved to be ovotestes (Fig. 36, C). The clitoris was amputated 
in March, 1956, and in August, 1956, her weight was 37 pounds, height 43% inches, 
blood pressure 90/70, pulse 80, and 17-ketosteroids 1.7 mg. per 24 hours. 

Discussion. In this case of a genetic female the testicular component 
of the gonads differentiated too late to offset the muellerian duct sys- 
tem, but was in time to induce a hypospadic phallus. This case repre- 
sents very well a partial sex reversal, and is the bridge between the 
normal female and Klinefelter’s syndrome (see p. 130), in which com- 
plete sex reversal occurs with morphologic testes and total masculiniza- 


tion of a genetic female. 


Male Pseudohermaphroditism 


The sexual differentiation of the growing fetus is accomplished from 
the sixth to the twelfth week of gestation. Experimentally, the fetus is 
dependent on function of the male gonad for differentiation and de- 
velopment of wolfhan duct structures and concomitant atrophy of 
muellerian derivatives. In the presence of deficient fetal testicular ac- 
tivity any degree of male differentiation may be found, all the way from 
almost normal development to complete feminization with fallopian 
tubes, uterus and vagina. If there is failure of testicular function in mild 
degree, then hypospadias and cleft scrotum may occur, resulting in a 
male pseudohermaphrodite with male sex chromatin, labial testes and 
a hypospadias. A more common variant is the advanced case of a child 
with intra-abdominal testes, enlarged clitoris, and labial folds with 
vaginal dimpling. 

The so-called male pseudohermaphrodite with intra-abdominal or 
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Fig. 36. ‘True hermaphrodite (Case I). This was a 34-year-old child with bilateral 
ovotestes and female sex chromatin pattern. A, Note the normal size and build for 
her age. B, External genitals consisted of a urogenital sinus and an enlarged clitoris, 
without pubic hair. C, Histologic section of the ovotestes, showing primordial ova 
and seminiferous tubules containing no spermatogenic elements. 
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labial testes has a normal rate of growth, no precocious development, 
and is commonly reared as a girl, since the external genitals are usually 
predominantly female. Many cases go unrecognized until puberty, the 
parents ignoring the enlarged clitoris and being unaware of the absence 
of the vagina. 

At puberty the family becomes distressed when there is a rapid ac- 
cumulation of sexual hair, enlargement of the clitoris, deepening of the 
voice, acne, and virilization of the body contours with none of the 
changes in breasts and other parts expected of girls. Of course the 
ectopic testes are responding to puberal gonadotropin stimulation and 
producing androgen with consequent virilization. 

The sex chromatin pattern usually establishes this diagnosis, and 
treatment depends on the character of the external genitals, the sexual 
tendencies of the child and his social position when the condition is 
recognized. 

Male pseudohermaphoditism is much more frequent than true 
hermaphroditism, occurring approximately as often as congenital adrenal 
hyperplasia; several cases of this condition have been noted in siblings. 

The following cases illustrate variations in wolfhan duct differentia- 
tion, reflecting varying degrees of testicular function in fetal life. 





Fig. 37. Male pseudohermaphrodite (Case II). This 15-year-old child had been 
reared as a girl and had scrotal testes. A, Note the muscular build, well developed 
male genitals, and absence of breast growth. B, The urethra (arrow) was situated 
at the base of the penis, and the scrotum was well developed with bilateral gonads. 
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Case II. This 15-year-old child was admitted for repair of a hypospadias. At the 
time of birth the parents were told that the child was a girl, and it was raised as 
such until the present admission. As the child grew, the parents became aware of 
the fact that it had definite male tendencies, but they did not feel financially able 
to undertake treatment. The child was of normal height and weight for its age, 
had no gynecomastia, and had long, straight blond hair, mild acne, a large penis, a 
perineal urethra, and a well developed scrotum containing two gonads (Fig. 37, A, B). 
The bone age was normal, and x-ray studies of the skull were normal. The urinary 
17-ketosteroid excretion was 10 mg. per 24 hours; 17-hydroxycorticoids, 3.9 mg. per 
24 hours; and creatinine, 1488 mg. per 24 hours. Oral smears showed a male sex 
chromatin pattern. 

After careful psychiatric and psychological evaluation it was felt that this child 
had all the tendencies and desires of a male; consequently a repair of the hypospadias 
was begun. The child’s hair was cut, it was given boy’s clothes, and the name was 
changed from Ann to Dan. At this time, five months after initial operation, the 
child has made an excellent adjustment and seems to be well satisfied in the male 
gender. 

Case III. This 6-year-old child was referred for a determination of her sex. She 
was of normal size and had an enlarged clitoris, a vaginal dimple, bilateral labial folds, 
and a discreet mass palpable in each inguinal canal. There was no abnormal hair 
growth (Fig. 38, A, B). These masses were excised bilaterally, and histologic sections 
showed embryonic testes (Fig. 38, C). 

Case IV. This 13-year-old child had a large hypospadic phallus, large labial folds 
and a small vagina. She had no breast development, scanty pubic hair, and no axillary 
hair (Fig. 39, A, B). Her bone age was 13. Sex chromatin pattern was male, urinary 
17-ketosteroids were 4.9 mg. per 24 hours, and urinary pregnanetriol was absent. 

At laparotomy a uterus with bilateral fallopian tubes was found; in the left adnexum 





Fig. 38. Male pseudohermaphrodite (Case III). Child age 6 years with bilateral 
inguinal testes. A, This child was of normal size and had no pubic or axillary hair. 
B, Note the enlarged clitoris, and bilateral inguinal scars where the gonads were 
removed. C, Photomicrograph of the testes, with immature seminiferous tubules and 
Leydig cells. 











Fig. 39. Male pseudohermaphrodite (Case IV). A 13-year-old child with an abdo- 
minal testis and a dysgenetic gonad. Her sex chromatin pattern was male. A, Normal 
body size with no breast development, slight pubic hair and an enlarged phallus. 
B, Note the large phallus and hypertrophied labial folds. The hypospadic urethra 
and vagina are not visible. C, Internal genitals consisted of uterus and fallopian 
tubes, with a dysgenetic gonad (1) and one abdominal testicle (2). D, Photo- 
micrograph of the dysgenetic gonad shows ovarian stroma. E, Photomicrograph of 
the abdominal testicle, showing well developed tubules with only Sertoli cells; no 
germinal elements were found. F, Appearance of the patient 4 months after opera- 
tion and implantation of estradiol pellets. Note the rapid breast development. G, 
Genitals 4¢ months after plastic surgery. The labia minora were formed from the 
tegument of the excised clitoris. 

125 











126 ABNORMAL SEXUAL DEVELOPMENT IN CHILDREN 


there was a gonad which appeared grossly to be a testicle, and in the right adnexal area 
a gonadal streak similar to the structure typically seen in gonadal dysgenesis was ob 
served (Fig. 39, C). 

Since this child had been brought up as a girl, and since her external genitals were 
inadequate to construct normal male features, it was felt that she should be maintained 
in the female gender. Confirmation of her feminine orientation had been obtained 
by psychiatric consultation. For these reasons both gonads were removed, the hyper- 
trophic clitoris was excised, and labia minora were constructed from the tegument 
of the clitoris. 

On histological examination the left gonad was found to be an abdominal testicle 
with clumps of Leydig cells and tubules lined by Sertoli cells (Fig. 39, E). The gonadal 
structure removed from the right side was composed of connective tissue simulating 
ovarian stroma; no germinal elements were found (Fig. 39, D). At the time of 
laparotomy 3 pellets of estradiol were implanted, and with cyclic administration of 
progesterone she has menstruated at monthly intervals and has acquired female 
secondary sexual characteristics (Fig. 39, F, G). 

Discussion. Case II is that of a child brought up as a girl, but with 
strong male psychological tendencies and only a hypospadias to contend 
with, the transition to a boy was easily accomplished. 

Case III represents the more typical case of male pseudohermaphro- 
dite with inguinal testes, rudimentary vaginal dimple, hypertrophied 
clitoris and enlarged labial folds. ‘This child had been reared as a girl, 
and by removing the testes and the clitoris, forming a vagina, and ad- 
ministering estrogens at a later date, she will acquire a female figure and 
no doubt will make an excellent adjustment as a woman, although she 
will be unable to menstruate or reproduce. 

Case IV represents the ultimate in muellerian duct differentiation 
with a functional vagina and uterus as attributed to by the onset of 
menses with cyclic hormone therapy after surgical removal of the testis, 
the dysgenetic gonad and the clitoris, and formation of labia minora. 
The finding of a dysgenetic gonad, similar to those found in gonadal 
dysgenesis, in association with an abdominal testis, establishes the 
common link between these two conditions and substantiates the 
theories of a common genesis of these problems, as expounded in the 
section on Gonadal Dysgenesis. 

In all such cases as case III and case IV, female hormone therapy 
will be required indefinitely to maintain the female figure; with con- 
tinued treatment these patients can live as normal women with none 
of the social stigma of mixed sex. 


Gonadal Dysgenesis 

Historically, this condition has been recognized as Turner’s syndrome, 
associated with various congenital anomalies such as webbed neck, in- 
creased carrying angle of the arms, high arched palate, low posterior 
hairline, and other anomalies such as coarctation of the aorta. At 
laparotomy these children were found to have vestigial streaks in the 
normal position of the gonads, and were considered to have ovarian 
agenesis. It soon became apparent that this condition of “ovarian 
agenesis” occurred in some girls without associated anomalies. Until 
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rather recently, why a like condition was not found in males was 
mystifying. Since the recent finding of sex chromatin characteristics 
in tissue cells it has become apparent that the majority of children with 
this condition are genetic males.’ The frequency of gonadal dysgenesis 
is about equal to male and female pseudohermaphoditism. 

Although the medullary elements were genetically intended to form, 
they either failed to form or regressed at such an early stage that only 
vestigial remnants are found in the dysgenetic gonad. The degree of 
differentiation may vary from no testicular elements to occasional 
clumps of Leydig cells, and occasionally a few seminiferous tubules may 
be found. The stroma of the dysgenetic gonad usually resembles ovarian 
stroma, and the rare case may show one or two small follicles with de- 
generated ova. ‘Thus we now understand that since these malformed 
testes, failing to function properly, did not provide an organizing stimu- 
lus or “evocater” to the wolfhan duct derivatives, the muellerian duct 
developed into vagina, uterus and fallopian tubes, forming a morpho- 
logical female. 





Fig. 40. Gonadal dysgenesis (Case V). A 13-year-old child with a male sex chromatin 
pattern and multiple congenital anomalies, including coarctation of the aorta and 
polycystic kidneys. A, She had a webbed neck and increased carrying angle of the 
arms, and was markedly dwarfed. B, Appearance of the pelvis at time of laparotomy. 
The typical gonadal streaks can be seen beneath the fallopian tubes. C, Histologic 
section of one dysgenetic gonad shows various vestigial remnants of gonadal develop- 
ment, including (1) epididymus, (2) ovarian stroma, (3) massed Leydig cells and 
(4) rete tubules. 
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The three cases described below illustrate some important features of 
this syndrome. 


Case V. This 13-year-old girl had the chief complaint of slow growth and failure 
of secondary sexual development. She had always been small for her age, and at the 
age of 9 a right nephrectomy was done for a polycystic kidney. On physical examina- 
tion she had an obvious webbing of the neck, a low posterior hair line, a high arched 
palate, an increased carrying angle of the arms, a slight amount of pubic hair, and no 
axillary or bodily hair (Fig. 40, A). She had a blood pressure of 150/100. There was 
no enlargement of the clitoris. At the time of laparotomy bilateral gonadal streaks 
were found adjacent to the fallopian tubes and an infantile uterus (Fig. 40, B). The 
gonadal streaks on histological examination showed ovarian stroma with many large 
clumps of Leydig cells; no follicles or seminiferous tubules were found, only a few 
small vestigial remnants of the wolffan duct system (Fig. 40, C). This illustrates 
a case of gonadal dysgenesis with a male sex chromatin pattern and with the associated 
congenital anomalies of coarctation of the aorta and polycystic kidneys. 


Case VI. This girl was first seen at the age of 15¥%2 with the chief complaint of 
dwarfism and primary amenorrhea. Her parents had noted that in the last 3 years she 
had not gained more than | inch a year in height. On physical examination she had 
an increased carrying angle of the arms, low posterior hair line, slight thickening of 
the lateral nuchal folds, a moderate amount of pubic hair, and obvious dwarfism, 
being only 54 inches tall (Fig. 41, A). The vaginal smear was castrate. A 24-hour 
urine specimen contained 6 mg. of 17-ketosteroids, and more than 26 but less than 
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Fig. 41. Gonadal dysgenesis (Case VI). This 15%4-year-old child had slight 
webbing of the neck and increased carrying angle of the arms, and the dysgenetic 
gonad had minimal recognizable gonadal elements. She had a male sex chromatin 
pattern. A, Appearance of child. B, Photomicrograph of the gonad. The stroma 
resembled ovarian stroma, but no other gonadal elements were found. 
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52 mouse units of urinary gonadotropin. Oral smears for sex chromatin determina- 
tions were male. Her bone age was 12. 

She was given cyclic hormonal therapy with stilbestrol and progesterone and haa 
regular menses while she received this treatment. During the first year of substitu- 
tional therapy she gained 1% inches in height, and at the age of 17 a laparotomy was 
performed, and gonadal streaks, fallopian tubes and a small uterus were found. 
Within this gonadal structure no ovarian follicles were found, although the tissue 
resembled ovarian stroma. Wolffian duct remnants are apparent in the biopsy speci- 
men (Fig. 41, B). Her bone age was 12. This case had been reported previously.* 


Case VII. This 8-year-old child was seen because of dwarfism. Her parents had 
noticed that since infancy she had grown at a slower rate than other children. 

Physically, she exhibited webbing of the neck, increased carrying angle of the arms, 
diminished stature, high arched palate, a low posterior hair line, a castrate vaginal 
smear, and no bodily hair (Fig. 42, A). Her 24-hour urine specimen contained 3.0 mg. 
of 17-ketosteroids and less than 6.6 mouse units of urinary gonadotropins. X-ray films 
failed to show evidence of coarctation of the aorta, and intravenous pyelograms were 
normal. At laparotomy an infantile uterus with fallopian tubes was found; immedi- 
ately beneath each fallopian tube was a typical gonadal streak. Histological examina- 
tion of the gonads was striking in that occasional defective ova were found throughout 





Fig. 42. Gonadal dysgenesis (Case VII). An 8-year-old child with many external 
features of Turner's syndrome and both ovarian and testicular elements in the 
gonads. She had a male sex chromatin pattern. A, Note the dwarfism, webbed neck, 
and increased carrying angle of the arms. B, Histologic section of the dysgenetic 
gonad. A seminiferous tubule with only Sertoli cells can be seen adjacent to a well 
formed ovarian follicle. 
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the cortical stroma, and, as shown in Figure 42, B, a small follicle was found alongside 
a seminiferous tubule which contained only Sertoli cells. 

At the time this child reaches the age of puberty, simple cyclic therapy with 
estrogens and progesterone will induce menstruation and normal secondary sexual 
changes. 

Discussion. The three cases of gonadal dysgenesis presented above all 
have a male sex chromatin pattern. The fetal testes regressed before they 
had evoked appreciable wolfhan duct development, resulting in normal 
muellerian duct differentiation with a functional uterus and vagina. 
This, then, is a case of sex reversal in the human being and could prob- 
ably be included quite properly under the classification of true her- 
maphroditism. 

For completeness, mention must be made of Klinefelter’s syndrome, 
which is typically a hypogonadal male with eunuchoidism, small atroph- 
ic testes with hyalinized or poorly functioning seminiferous tubules, 
large clumps of Leydig cells and gynecomastia. Sex chromatin studies 
have shown the great majority of these patients to have a female 
nuclear configuration.® Here is the direct counterpart of gonadal dysgen- 
esis, since the female chromatin pattern is associated with scrotal testes, 
vas deferens, prostate and penile urethra. This, then, represents com- 
plete sex reversal of the embryonic ovary at a stage early enough to 
allow the differentiation of wolfhan structures. This condition, also, may 
well belong under the classification of hermaphroditism. 


Female Pseudohermaphroditism 

The most common cause of heterosexual precocity in girls is con- 
genital adrenal hyperplasia. Vhis anomaly is relatively frequent in com- 
parison with other intersex anomalies. ‘The condition is usually apparent 
at birth, although some cases have been reported in which the onset of 
the altered steroid metabolism occurred after menses had been estab- 
lished in middle-aged women. 

In recent years the pathological physiology has been greatly clarified. 
The adrenals of children with this condition are unable to fully synthe- 
size hydrocortisone, since they lack some of the necessary enzyme sys- 
tems. Since hydrocortisone is the physiological regulator of pituitary 
ACTH production, the absence of hydrocortisone allows excessive pro- 
duction of pituitary ACTH and excessive adrenal stimulation, resulting 
in adrenal hyperplasia. Since adrenal androgens can be and are formed 
by these defective adrenals, the excessive stimulation by ACTH causes 
an overproduction of adrenal androgens, which, in turn, stimulate 
enlargement of the clitoris, growth of pubic and axillary hair, accelera- 
tion of bone growth, advance of bone age, accumulation of body pro- 
tein, acne, and deepening of the voice. This excessive adrenal androgen 
is reflected in increased urinary 17-ketosteroid excretion and, in the 








EDWIN C. JUNGCK, ROBERT B. GREENBLATT, J. MANAUTOU 131 


postpuberal woman, causes inhibition of pituitary gonadotropin output 
with amenorrhea. The adrenal, unable to form hydrocortisone, usually 
metabolizes the precursors of this compound to hydroxyprogesterone, 
but then the pathway is deflected so that pregnanetriol and other Co; 
compounds other than hydrocortisone are produced. The finding of 
significant amounts of pregnanetriol in the urine is pathognomonic of 
this condition. 

If, as is often the case, the defective adrenal produces excessive an- 
drogen in fetal life in the female, variations in external genitals may be 
present at birth. Since the adrenal pituitary axis begins functioning a 
little later than the stage of gonadal differentiation, the muellerian 
ducts almost always form essentially normal fallopian tubes and uterus. 
The urethra may be found in a urogenital sinus with an enlarged 
clitoris, or there may be a perineal urethra with an enlarged clitoris or, 
as in one case reported, formation of a penis with a penile urethra was 
found. 

Since the inability of the adrenal to form hydrocortisone is the pri- 
mary cause of the excessive androgens in congenital adrenal hyperplasia, 
the physiological treatment is the use of adequate amounts of cortisone 
derivatives to suppress the pituitary overstimulation and reduce 17- 
ketosteroids and pregnanetriol to normal levels. This medication must 
be given indefinitely. The two cases outlined below illustrate some of 
the problems encountered with this condition. 

Case VIII. This 11-month-old child was diagnosed as a hermaphrodite at birth 


because of enlarged clitoris, perineal urethra and absence of the vagina (Fig. 43, A). 
At three weeks of age the child was taken to a pediatrician because of vomiting and 





~ FEMALE ITE € CRISIS 


$3 10 mg Fis one \ 
: 15mg. Hydrocortisone /doy A 20 mg 





% lec. Percorten / week “ce 
ie 


Act Corticoid therapy 
for Addisonion crisis 








107 


MILLIGRAMS 
oe © 
+ ——+ + 


17 Ks. 
o- NN We Won 





ayaa ¥ + ——- ¥ + + + + +—= 
BIRTH JANI4 JULY JAN. AUG FEB. MAY JAN APR JUNE 
JAN.'53 14'54 2654 13°55 1055 6356 9'56 2857 2357 357 10'57 
> 


BONE AGE 75 mos (5 mos. 33mos 48 mos 
CHRONOLOGIC AGE 2 mos 19mos 37 mos. 48 mos 





Fig. 43. Female pseudohermaphrodite (Case VIII). This 11-month-old child had 
congenital adrenal hyperplasia with acute adrenal insufficiency in infancy. A, Note 
the enlarged phallus. B, Chart to show the effect of hydrocortisone on the excretion 
of 17-ketosteroids. At her present level of 20 mg. daily the 17-ketosteroids are being 
maintained near normal levels, and the bone maturation is progressing at a normal rate. 








132 ABNORMAL SEXUAL DEVELOPMENT IN CHILDREN 


dehydration, at which time “it” had lost from its birth weight of 7 pounds and 
12 ounces to 5 pounds and 6 ounces. The child was treated at that time for acute 
adrenal failure, cortisone and desoxycorticosterone being given to bring the child out 
of an adrenal crisis. She was maintained on small amounts of hydrocortisone and 
desoxycorticosterone, as illustrated in her chart (Fig. 43, B), with no further sign 
of adrenal insufficiency. As noted on the chart, her bone age has kept pace with her 
chronological age since the urinary 17-ketosteroid output was held in check for most 
of this time with 15 mg. of hydrocortisone daily. In April, 1957, the clitoris was 
excised and labia minora were constructed. She is being maintained on 20 mg. 
of hydrocortisone per day. Sex chromatin studies revealed a female pattern. This 
case has been reported previously.1 


Case IX. This 3-year-8-month-old child was referred for a determination of sex. 
The child was 38% inches tall, and had an enlarged clitoris, a urogenital sinus and 





Fig. 44. Female pseudohermaphrodite due to congenital adrenal hyperplasia (Case 
IX). Child aged 3 years, 8 months. Sex chromatin pattern was female. A, Note the 
large size and muscular build of the child. B, This shows the heavy pubic hair growth 
and markedly enlarged clitoris. This child also had a urogenital sinus. 


moderate pubic hair growth (Fig. 44). Sex chromatin configuration was female, 
and a 24-hour urine specimen contained 13.7 mg. of 17-ketosteroids, 3.9 mg. of 17- 
hydroxycorticoids and 12.5 mg. of pregnanetriol. A dosage of 2.5 mg. of prednisone 
twice daily reduced the urinary 17-ketosteroids to 4.2 mg. and pregnanetriol to 0.4 mg. 
per 24 hours. Her urogenital sinus was enlarged, the clitoris excised, and labia minora 
were formed, and she was placed on 2.5 mg. of prednisone twice daily. After 3 
months on this medication she had gained 1 inch in height, and her urinary preg- 
nanetriol was 0.1 mg. and urinary 17-ketosteroids 0.77 mg. per 24 hours. 
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Discussion. Usually, congenital adrenal hyperplasia in girls makes 
itself apparent at birth with enlargement of the clitoris and a urogenital 
sinus. The children grow rapidly because of the excessive androgen pro- 
duction, and the bone age advances at a rapid pace. Pubic hair usually 
appears by the third or fourth year and sometimes later. When this 
condition occurs in boys, it causes precocious puberty or macrogenito- 
somia praecox, the so-called infant Hercules. 

Diagnosis of the condition is readily established in the pseudo- 
hermaphrodite by the finding of the above-mentioned physical changes 
along with a female sex chromatin pattern and elevated urinary preg- 
nanetriol levels. 

A complication in infants which must be watched for is an addisonian 
crisis, as illustrated in Case VIII. This calls for prompt medical therapy 
with cortisone and desoxycorticosterone. 

Since this represents a congenital metabolic defect, administration of 
cortisone must be continued throughout the life of the girl to prevent 
recurrence of excess androgens and to allow normal puberal develop- 
ment and function. If excessive androgen levels. are allowed to persist, 
rapid bone maturation will result in eventual dwarfism as in precocious 
puberty; continuous, adequate cortisone therapy will allow a normal 
growth span and normal height, if instituted in infancy. 

Rarely, ambisexual development without a hormonal imbalance may 
occur in female pseudohermaphrodites. In the few cases thus far recog- 
nized the mothers had an arrhenoblastoma or had received large 
amounts of testosterone during pregnancy. These cases are thought to 
be examples of exogenous hormonal influences transmitted through 
the maternal circulation to the developing fetus. 


POSTNATAL HETEROSEXUAL DEVELOPMENT 
Adrenal Tumors 


Adrenal tumors may also cause heterosexual precocity, having their 
onset at any time from birth on. In such an instance the freely growing 
tumor may secrete unusually large amounts of androgenic hormone, as 
illustrated in the case below. Since the tumor is free-growing and in- 
dependent of pituitary stimulation, administration of cortisone will not 
suppress its activity. The cortisone-suppression test serves to differenti- 
ate congenital adrenal hyperplasia from the adrenogenital syndrome 
resulting from a tumor. When a tumor produces predominantly hydro- 
cortisone-like hormones, Cushing’s syndrome results (Case X), with 
only minor virilization. When tumors produce predominantly andro- 
gens, marked virilization is the rule (Case XI). Both cases were re- 
ported previously, and only the pertinent features are included here.*: 5 
Functional adrenal tumors are rare in childhood, so that the incidence 
of these conditions is low. 
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The treatment of adrenal tumors is, of course, surgical removal. Pre- 
liminary studies with intravenous and retrograde pyelograms and pre- 
sacral air insufflation studies are usually helpful in locating the tumor; 
if they are not conclusive, then bilateral exploration may be necessary. 
A functioning tumor of one adrenal, if cortisone-like hormones are pro- 
duced, usually causes pituitary suppression and atrophy of the contra- 
lateral gland; therefore, after removal of the tumor, it is advisable to 
stimulate the resting adrenal with ACTH for several weeks and supply 
decreasing amounts of cortisone until the remaining adrenal is able to 
take over. 

Case X. This 5-month-old child was seen because of marked obesity, slight enlarge- 
ment of the clitoris, early pubic hair growth, and acne. Since birth she had had re- 





Fig. +5. Cushing’s syndrome, adrenal adenoma (Case X). Infant aged 5 months. 
Sex chromatin pattern was female. A, Note the moon face and fish mouth character- 
istic of Cushing’s syndrome. Acne is barely visible over the molar prominences. 
B, The slight pubic hair growth can be seen on close inspection. The slightly en- 
larged clitoris is not visible. 


peated bouts of pneumonia and thrush. On physical examination there was mooning 
of the face, moderate acne over the malar prominences (Fig. 45, A), a slight amount 
of pubic hair (Fig. 45, B) and moderate enlargement of the clitoris. X-ray examination 
of the abdomen demonstrated a calcification above the right kidney. A 24-hour urine 
specimen contained 6.5 mg. of 17-ketosteroids and 9.4 mg. of 17-hydroxycorticoids, 
both values high for a child of this age. A qualitative Allen test was negative. At 
laparotomy a tumor of the right adrenal gland was found which on histologic section 
proved to be an adenoma. She had a rapid postoperative recovery, receiving decreasing 
doses of ACTH and cortisone for 2 weeks after operation. At the time of her dis- 
missal from the hospital the urinary hormone levels had returned to near normal levels. 
The patient was seen for a follow-up examination 3 months later, at which time 
the mooning of the face had decreased, the acne had disappeared, and the pubic hair 
had stopped growing, so that the child had lost most of the obvious clinical features 
of Cushing’s syndrome. 
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Case XI. This 32-year-old colored female was seen because of a heavy pubic hair 
growth, a markedly hypertrophied clitoris measuring 4+ cm. in length, slight axillary 
hair growth, and a large protuberant abdomen with tumor masses palpable in the 
left upper quadrant and the midabdomen (Fig. 46). The pubic hair had been 
present since early infancy. The bone age by x-ray film was advanced to 10 years. 
Urinary 17-ketosteroids were 228 mg. per 24 hours, and the Allen test was positive. 
At the time of initial operation only a portion of the left adrenal tumor could be 





Bist 
‘ig. 46. Adrenogenital syndrome, carcinoma of adrenal (Case XI). Child aged 
3% years. A, Note the asthenia and abdominal distention due to the presence of a 
malignant tumor. The Allen test was positive. Note also the heavy pubic hair. ‘The 
urinary 17-ketosteroids were 228.7 mg. per 24 hours. B, This illustrates the profuse 
perineal hair growth and large clitoris. 


removed because of the condition of the patient. Histologic examination of the tumor 
revealed an adrenocortical carcinoma. Two weeks later the balance of the left adrenal 
tumor was removed along with the midabdominal mass, and within one week the 
urinary 17-ketosteroid level had fallen to 2.8 mg., with a negative Allen test. The 
patient showed a remarkable recovery from this operation and 3 months later had 
gained appetite and was apparently doing well. At this time, however, the urinary 
17-ketosteroid level had risen to 194 mg. per 24 hours, and it was obvious that the 
tumor had recurred. During the next 4 months the urinary 17-ketosteroid level rose 
to levels of 300 to 720 mg. per 24 hours, and the patient had a rapid downhill 
course and expired. 
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Ovarian Tumors 


Since an ovarian tumor, arrhenoblastoma, is occasionally the cause of 
virilization of adult women, this condition should be considered in a 
case of pseudoprecocious puberty, and a careful pelvic examination 


should be done. This usually may be done by rectal examination in 
small girls with little difficulty. Only one case has been reported in a 
child under 15 years of age to date. Treatment would entail surgical 
removal of the tumor. 

An adrenal rest tumor may occur in the ovary, again a rare finding, 
and this possibility should also be entertained when studying a case of 
pseudoprecocious puberty. Careful pelvic examination should reveal a 
unilateral adnexal mass which would indicate laparotomy and excision. 


SUMMARY 


Congenital sexual abnormalities may be explained by an understand- 
ing of the fetal development of the sexual organs. The fetal testis 
apparently produces an “organizer” substance which causes differentia- 
tion of the wolffian duct into vas deferens, seminal vesicles, prostate, 
and so on. In the absence of a functioning fetal testis, the muellerian 
duct differentiates and forms the female genital tract. 

In male pseudohermaphrodites the degree of function of the fetal 
testes determines the extent of the wolffan duct differentiation. In very 
mild cases only a perineal urethra and hypospadias may be evidence of 
the disturbed gonadal function. In the most severe cases of testicular 
malfunction both abdominal testes may be found in the broad liga- 
ments associated with complete female differentiation. 

In gonadal dysgenesis the failure of fetal gonadal activity is so pro- 
found that complete female differentiation is almost the rule, even 
though most of these patients are genetic males. 

In female pseudohermaphroditism, most commonly due to congenital 
adrenal hyperplasia, the degree of fetal androgenic activity and the stage 
of onset determine the degree of external sexual dimorphism. The in- 
ternal genitals have usually differentiated into uterus and tubes before 
this androgenic influence begins. Most commonly, urogenital sinus and 
enlarged hypospadic phallus are the findings in this condition. 

If abnormal androgen production begins after birth, then virilization 
of existing female structures occurs. Such a state occurs in latent con- 
genital adrenal hyperplasia and in any androgen-producing tumor of 
the adrenal or ovary. 

Examples of various types of sexual abnormalities have been pre- 
sented, and the diagnostic features and indicated treatment outlined 
for each. Sex chromatin studies and laboratory facilities for assay of 
pregnanetriol and the various steroids are requisite to proper diagnosis. 
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It is essential that the diagnosis be established early so that the proper 
sexual identity of the child can be established and the necessity of 
changing sex in later years avoided. 
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TEEN-AGE OBSTETRICS 


JEROME S. MENAKER, M.D. 


Whatever the etiologic factors responsible may be, it is becoming in- 
creasingly evident that problems of early sexual awareness, interest, 
knowledge and exposure are becoming more prominent in the practice 
of medicine. Fifteen years ago a paper on the sexual and obstetrical 
problems of the young would have seemed out of place in a volume of 
the Pepratrric Crinics. Not so today. The philosophic and most espe- 
cially the theologic considerations and ramifications of this problem are 
best left to those with more training in those disciplines. Even though we 
admit the obvious overlap between the several interested professions 
and concur in the need for greater cooperation and education, we shall 
restrict considerations here primarily to medical problems of the young 
but maturing female. 

It is the pediatrician, or the family doctor doing pediatrics, who sees 
these problems earliest. In the natural evolution of development from 
infant to young child, to pubescent girl, the pediatrician has the oppor- 
tunity to observe and often anticipate the problems that each transition 
presents. The child, however, frequently confides in neither parent nor 
physician the awakening of sexual interest and activity, so that both are 
often suddenly faced with the unexpected results of that activity. With- 
out self-indulgent musings about “when I was a boy” or head wagging 
about “the younger generation,” it is becoming clinically impressive that 
sex knowledge and exposure are becoming more and more frequent in 
younger and younger children. That this so-called sex knowledge is more 
often misinformation than not, is important in our understanding of 
these problems. The source of the child’s pseudoknowledge of sex, 
coming as it does from the gutter gossip and backroom banter of other 
misinformed older boys and girls, is indicative of the misdirection to 
which it is applied. It is a tragic error of our times to confuse sex 
frequency with normality, so that it is small wonder that the sex drives 
of our young children seldom have any appropriate application. Actual 
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statistical data supporting the assumption are difficult to obtain, the 
late Dr. Kinsey, to the contrary, notwithstanding. We are all well aware 
of how misleading even the most searching clinical impressions can be. 
We are equally aware of the gross errors entailed in obtaining sexual 
histories from patients, especially years after the events in question are 
concerned. Sampling errors are another source of fallacy when data are 
obtained by the questionnaire technique. We must, then, be willing to 
accept imperfections in our conclusions, but do the best we can with 
evaluation of our own experiences, coupled with a comparison of the 
experiences of our colleagues. 

The age of early sexual experience will, of course, vary somewhat 
with socio-economic factors, climate and ethnic background. By sexual 
experience we mean actual, overt bisexual experimentation and not 
the “You show me yours and I'll show you mine” play that arises 
out of normal curiosity. By and large bisexual awareness and interest 
parallel puberty, but not necessarily so. There are many examples, 
both in the male and female, that sexual activity and successful coitus 
have antedated pubescence. It is axiomatic to state that girls mature 
earlier than boys, the average in this country being about 11 to 15 for 
the former and 13 to 17 for the latter. 

The puberty age usually marks for most pediatricians the age at 
which the child is regarded as having outgrown the specialty of 
pediatrics. For the general practitioner there is a continuity of care. 
There are, however, a sufficient number of children under the age of 
12 who have bona fide sexual experience to make their problems of 
interest to the pediatrician. Two illustrative examples are, one, of a 
little girl whose given name was Queenie, who at the age of nine had 
an acute gonorrheal salpingitis and pelvic peritonitis. She was able 
to give the social-service people the names of 18 male contacts varying 
in age from 11 to 15, sixteen of whom were found to have acute 
gonortheal urethritis. The other example is of a little girl who pre- 
sented herself to a Booth Memorial Hospital for prenatal care and 
delivery at the age of nine. Her tenth birthday intervened before an 
uneventful delivery. This does not attempt to include bizarre reports 
of pregnancy in the very young from more exotic climes, but concerns 
itself with actual practice in the continental United States. Marchetti 
and Menaker? reported on 634 young gravidae from the ages of 12 
through 16, of whom three were 12-year olds, 19 were 13-year olds, and 
77 were 14-year olds. We have several 10-year olds with acute gonor- 
theal infections who freely admitted sexual exposure. 

In the young girl, as in her older sister, pregnancy is incontrovertible 
evidence of carnal knowledge, but gonorrheal infection may be of the 
preadolescent or nonsexual type. Gonorrheal infection, however, cou- 
pled with a patulous introitus and lax levators must be assumed as 
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the result of sexual congress. Many of these youngsters will give re- 
liable histories as to time, place, number of sexual exposures, as well 
as names of partners. It is almost unnecessary to say so, but this sort 
of history is best obtained in the absence of either parent and more 
often than not in the absence of a nurse. Confidences are more easily 
given by these youngsters to one person than to two or more. As in all 
pediatric work, children are quick to sense genuine sympathy and 
equally quick to rebel at disapproving or authoritarian tactics. Using 
the sum of early pregnancies, early venereal infections—the objective 
findings indicative of sexual contact—plus apparently accurate his- 
tories still does not give us any basis for data on the frequency of 
early sexual exposure. This need not deter us, however, from conclud- 
ing that early exposures are coming to our attention with greater 
frequency than before the years of World War II. 

If we accept the premise of a recent relative increase in our society 
of early sexual congress, we must wonder about the increase in num- 
ber of pregnancies in the young after the time that reproductive 
performance is possible. As already noted, we have seen pregnancy 
occur in one nine-year-old and three 12-year olds. Posner and Pulver* 
reported in 1935 on their experience at Harlem Hospital which re- 
corded an incidence of 1:170 deliveries for mothers from the ages 
of 12 through 15. Our own ratio for the same age group reported in 
1950 was 1:41 from a comparable hospital population. Our incidence 
of 1:17, which included 12- through 16-year olds, is the highest thus 
far reported. 

Of interest would be some data on the age at which fertility can be 
expected. Several investigators who used basal body temperature 
graphs or vaginal smears have reported that in the young girl at 
menarche in the first several months to one year the uterine bleed- 
ing is anovulatory. Though this work has been well documented by 
others, it has not been our experience. Two of the 12-year olds in 
our series conceived and delivered before ever having had a single 
episode of uterine bleeding. We have avoided the term “menstruation,” 
which in its strict definition presupposes uterine bleeding following 
ovulation. In these two girls pregnancy antedated any menstrual flow. 
Therefore, in two out of three of the 12-year olds, we reported that 
ovulation preceded any recognizable genital bleeding which would be 
interpreted as menstruation. This experience at least casts doubt upon 
the assumption that the majority of young girls will have anovulatory 
cycles before their reproductive function is established. The generaliza- 
tion can at least be made safely that some 12-year olds can conceive 
and deliver. Pediatricians must broaden their awareness of these facts 
and amplify their diagnostic agenda to include the more frequent 
possibility of pregnancy in this age group. Worthy of particular 
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emphasis is the marked shift of early unmarried pregnancies into the 
more privileged classes. The lessening of parental supervision plus 
the increased availability of privacy provided by the automobile pro- 
motes promiscuity in the youngsters of even the most privileged and 
well-to-do. 

It would be interesting to know something about the age at which 
the male of our species becomes fertile. The average male reaches 
puberty between 13 and 17, with a mean of 15% years. Sexual per- 
formance with erection and intromission has been reported in a num- 
ber of lads only nine or 10, but mature spermatocytes are unusual 
under the ages of 14 and 15. In the vast majority of American boys 
mature spermatocytes are not found until later, with an average of 
almost 17 years of age. 

Since we concede that the young girl of 12, when exposed to sexual 
contact with her slightly or greatly older boy friend can get pregnant, 
it behooves all of us who are entrusted with care of the young gravidae 
to see what we can learn about her special problems. Pregnancy in 
the teen or preteen age is almost always a tremendous emotional 
problem. Since only the exceptional youngster in this group is mar- 
ried at the time her pregnancy is discovered, it is not difficult to 
imagine the emotional impact it has upon the patient, let alone her 
family. ‘The response will vary widely, depending upon the group 
mores and the ethnical background of the patient, but it is safe to 
say that these early pregnancies are seldom cheerfully accepted. Most 
frequently the physician is consulted by the tearful parent or parents 
with a plea that he “do something.” By “something” is meant per- 
form an induced abortion or at the least direct the family to someone 
who will induce abortion. It is often exceedingly difficult to convince 
a distraught mother that you have no secret pills or shots that would 
be effective abortifacients even if you would use them. The emotions 
most frequently met with in unplanned juvenile pregnancies are, in 
order, surprise, disbelief and panic. 

The role of the physician in the management of these emotional 
problems is that of an objective sympathetic counsellor. First of all 
we must be sure of the diagnosis and convey to the young patient 
and her parents the belief in our opinion. As has already been said, 
the suggested diagnosis of an early pregnancy is often rejected with 
disbelief and declarations upon the part of the patient that pregnancy 
is impossible because no sexual exposure has occurred. The very early 
diagnosis is fraught with the same difficulties in the young girl as it 
is in the older married woman, except that exposure is taken for 
granted in the latter. If one has never examined the patient previ- 
ously, the first examination in gestation of less than 10 weeks’ duration 
often entails uncertainty. However, in a young girl with an introitus 
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that admits two fingers with ease, and when the cervix is soft and 
suggestively blue, with a soft globular uterus larger than the expected 
size in a nulligravida, the presumption of pregnancy is strong. ‘This 
is a wise time to use one of the biologic pregnancy tests. Our pref- 
erence is for a test with the frog or toad, using blood serum because 
of the uncertain urinary excretion of chorionic gonadotropins in early 
pregnancy. A positive laboratory test for pregnancy is much more con- 
vincing to lay people than a clinical diagnosis. In this era our lay 
populace has an increasing credulity for the infallability of the labora- 
tory and a decreasing awe of the physician’s clinical diagnosis. Paren- 
thetically, it is regrettable that many of our younger colleagues share 
this same feeling. 

Once the diagnosis has been made and accepted, the physician 
must be prepared to help the patient and her family over the panic 
stage into which the diagnosis usually throws them. Response to the 
request that the physician aid and abet the child in securing induced 
abortion is simple. The truthful response is that it is illegal, and the 
physician cannot be expected to perform illegal acts to assuage a 
parent’s grief or relieve a youngster’s social embarrassment. The phy- 
sician should steer clear of moral pronouncements, nor should he 
deliver himself of admonitions that fall in the “after the horse is 
stolen” type. Once he is himself convinced of the diagnosis, the 
doctor should explain that several courses of action are open to the 
patient, but that they will best be discussed in a more objective light, 
after the patient and her family and after the boy friend’s family have 
had more time to think it over. It is well to dismiss the family with 
this and schedule an early appointment for further consultation. 

It is probably well to state that except in extreme and unusual 
circumstances, therapeutic abortion is not justifiable. Not rarely, a 
family of means and position will bring pressure to bear upon the 
number of physicians required to sign consultations enough to permit a 
so-called therapeutic abortion, usually on psychiatric grounds. Except 
when such procedure is carried out on sound and honest medical indica- 
tions, it is chicanery of the worst sort and is indefensible. 

In a distressing percentage of these teen-age pregnancies the patient, 
or more specifically her parents, will choose to disregard the advice 
and warning of the doctor and resort to criminal abortion. Taussig 
indicates that more than 70 per cent of nonmarital pregnancies termi- 
nate that way. Most often these are of the sort of abortion in which 
the already frightened youngster is whisked out of town and delivered 
into the not-too-tender care of the criminal abortionist. Here again 
one might well reaffirm the necessity for an accurate diagnosis in the 
first place, for we have seen a number of these young girls who were 
not pregnant at all traumatized by the criminal abortionist. Abor- 
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tionists are not the sort to turn away their “pay-as-you-enter” cus- 
tomers simply because the diagnosis has not been established. Two 
of these unfortunate youngsters in our experience suffered ruptured 
uteri as a result of this criminal instrumentation when there was no 
objective proof of their having been pregnant at all. 

The management of the induced, infected, incomplete abortion is 
the same in this age group as in any other. Fortunately we have not 
seen any deaths from this condition, but a number of these juveniles 
have suffered through peritonitis, anemia, shock and eventual tubal 
occlusion as a result of ill-advised, illegal attempts at abortion. The 
terrible toll paid in terms of future infertility is impossible to estimate. 

Since the problem of the extramarital teen-age pregnancy is in- 
extricably bound up with a family’s pride and position in the com- 
munity, the “get-out-of-town” technique is often used. Often the 
child is shipped off to a geographically distant relative. If the parents 
are determined to deport the already suffering youngster to a distant 
city where no relative can care for her, it is well to try to direct them 
to a reliable social agency qualified to help in such matters, such as 
Family Service Agencies, Booth Memorial Homes, Florence Critenden 
Home, White Shield Salvation Army Homes or some church agency. 
Often a letter to an out-of-city colleague whom you know to have an 
interest and experience in these problems will be gratefully accepted 
by the patient’s family. At least, as often as not, patience and under- 
standing guidance by the physician with the help of the appropriate 
clergyman can convince the patient and her parents that the end of 
their world is not at hand. An explanation can be made that even in 
gossipy small towns such events are soon forgotten and that the child 
need not be considered a fallen woman blighted forever. There is, 
in some parts of the country, a laudable trend towards the use of good 
authorized foster homes for the care of these girls, particularly for 
girls who intend to keep their babies. This type of care is, in every 
way, preferable to institutionalization. Such care aids immeasurably 
in the social rehabilitation of the young mother, for foster-home care 
accentuates the positive values and minimizes the negative feelings of 
rejection and segregation. 

Marriage between the cooperating partners in the pregnancy, when 
possible, is sometimes, but not always, a happy solution. If the couple 
have been “dating” together, care for each other and are mature 
enough to have a reasonable chance of making a marriage go, mar- 
riage is certainly the most socially acceptable solution. However, 
forcing the marriage of two immature teenagers who actually have 
little common interest or background may only be compounding the 
felony. The penalty for a productive backseat indiscretion should not 
be a lifetime of maladjustment for the offending partners, let alone 
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the innocent product of such an ill-advised romance. In such a weighty 
problem the physician must temper his advice with the counsel of 
the clergyman or the family counsellor, and both must help the patient 
and those involved to weigh all the facts. A later, wiser and happier 
marriage to someone else, possibly even including adoption of the first 
child, is more likely to produce a lasting happiness. 

Since abortion, illegal or quasilegal, is mentioned only to be decried, 
and since marriage is not always possible, feasible or advisable, what 
other choice is there? In the strictest dichotomy the young mother 
can either keep her child or adopt it out. Advice here is fraught with 
the same pitfalls and complexities as is advice concerning marriage. 
Since the problem is not purely medical, the physician should lean 
heavily upon the advice of other interested professionals. To say that 
every case must be decided upon its own individual merits may sound 
trite, but to say less is to understate the case. When it comes to 
adoption, it is of paramount importance to state that the physician 
is not an adoption agency. It is not in the scope of this presentation 
to decry the dearth of the trained social workers, nor lament the 
often capricious and arbitrary decisions of licensed adoption agencies, 
even though these present everyday problems. It is the problem of 
the attending physician to provide his young patient with safe convoy 
through prenatal days, parturition and the puerperium. He should, 
whenever possible, deliver a healthy mature infant and provide, or 
have provided, competent care for the critical neonatal period. The 
physician has no training in legal matters, so that he should “ren- 
der . . . unto Caesar the things which are Caesar’s.” Suffice it to say 
that an appreciable percentage of young unmarried mothers will choose 
to offer their infants for adoption. Few doctors in my association 
would find this objectionable. Although the opinion of Kelly, in 
urging these young mothers to keep their babies, is refreshing, his 
experience has been different from my own. 


PRENATAL CARE 


Irrespective of the disposition of the newborn babe, the care of the 
young mother in pregnancy, parturition and puerperium does present 
some special problems of interest to those of us entrusted with this 
care. The principal need of the young gravidae is for early and careful 
prenatal care. This is not always an easy ideal to obtain. The majority 
of these patients will be brought to the physician early in pregnancy 
because of the suspense involved in the diagnosis. It is this concern 
for the diagnosis, usually on the part of the pregnant girl’s mother, 
that prompts the initial medical visit. Once the diagnosis has been 
established, however, it may be difficult to impress upon the young 
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mother-to-be the great importance of continuous careful observation 
in the prenatal period. Characteristic of this age group is rebellion 
against authority and disregard for the advice of elders. It is, in fact, 
this rebellion and disregard which permit the child to break through 
the traces enough to get pregnant. It is urgent that the doctor impress 
on his young patient that he is a friend who wants to help, rather 
than admonish. One must be exceedingly careful not to let reproof 
or disapproval creep into one’s tone or expression. Once rapport has 
been established, the doctor has a much greater chance to impress 
his patient with the necessity for frequent antenatal visits. These 
frequent visits not only fulfill a necessary purpose, but also seem to 
strengthen the trust and confidence in the attending physician. 

There is no need to reaffirm here the basic minimal requirements 
for good prenatal care. It is important, however, to emphasize that 
the most serious complication of pregnancy in the young is the ab- 
normally high incidence of preeclampsia and eclampsia. This remark- 
ably high rate of toxemias of pregnancy is important not only be- 
cause of the immediate pregnancy complications, but also because of 
the ill-effects that might well become manifest in the future. Since 
one out of every five young pregnant girls is likely to suffer a toxemia, 
we must regard every patient in this age group as a toxemia-suspect. 
Why this should be, we do not know. What the factors are that pro- 
duce an unusually high rate of toxemia in the young gravida cannot 
yet be ascertained any more than one can tell with certainty what 
causes any toxemia in pregnancy. We can do little more than speculate, 
but there are several provocative thoughts and questions. Is the high 
rate—and the younger the mother, the higher the incidence—among 
these youngsters the result of lack of development and balance of their 
endocrine systems, even though the capacity to conceive and bear chil- 
dren has been established? Do the stress and strain on their emotions 
peculiar to their age and state contribute in any way to these aberra- 
tions? 

Certainly we must cope with certain positive facts in our prenatal 
care. We have already mentioned the rebellion against authority of 
this age group. Added to this is a resentment or suspicion engendered 
by the fact that these girls often feel trapped and friendless. Often the 
girl feels that she alone must pay the price of indiscretion, a feeling 
which makes her cooperation harder to elicit. This only aggravates 
the inability of the young to realize the importance of a properly 
balanced diet and adequate rest. Characteristic of the diet of these 
teenagers in what John Parks calls “the jitterbug diet,” consisting 
mainly of cola drinks, potato chips, salted peanuts, popcorn, hot dogs 
and hamburgers. What a contrast to the low-salt, high-protein diet 
with a quart of milk recommended by the obstetrician. The exact 
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relation of diet to toxemia has not yet been worked out, but experience 
with these immature mothers-to-be seems to bear out the significance 
to proper diet in the elimination of much toxemia. In the immature 
girl, toxemia is more likely to progress much more rapidly than in 
her older sister, so that it is well to space her antenatal visits at more 
frequent intervals. These patients had best be seen every three weeks 
for the first 20 weeks, every two weeks until the thirty-fifth week, and 
then every week for the last six weeks. Of course any hint of incipient 
toxemia or unexplained rapid weight gain calls for vigorous, active 
prophylaxis against toxemia and more frequent antenatal visits. 

In this group, anemia is more prevalent than in the general preg- 
nant population, which calls for intensive antianemia therapy, prefer- 
ably of an indicated rather than a “shotgun” type. 

There is to be expected no striking difference in the incidence of 
other antepartum complications such as syphilis, gonorrhea, tubercu- 
losis, rickets and heart disease. One can expect, in fact should be on 
the lookout for, an increased incidence of premature separation of 
the normally implanted placenta. In view of the high rate of toxemia, 
this is not surprising if we accept the thesis that there is a kinship 
between these two complications. 

It is well to mention a few special features of prenatal care out of 
consideration for the future social status of the unmarried mother. 
By scrupulous attention to diet and weight control, one can avoid 
the unnecessary appearance of striae which so stigmatize the women 
that they are, in fact, properly called striae gravidarum. Good sup- 
port of the breasts with a properly fitting bra, often worn at night 
in the last trimester, can often prevent sagging breasts of poor tone. 
This last also applies in the postpartum period, when one should 
avoid binding of the breast. One should also use a generous midline 
episiotomy closed with scrupulous care with a fine subcuticular stitch. 


OBSTETRICAL AND PUERPERAL CARE 


The management of labor in the young mother does not differ 
greatly from that of the over-all maternal population. Harris in 1922 
concluded that from the purely obstetrical point of view, 16 years 
is an optimum age for the birth of the first baby. Our experiences 
would concur with those of that distinguished teacher. The incidence 
of abnormal labors and operative deliveries has been found to be lower 
than the general incidence of those complications. The incidence of 
premature deliveries is somewhat higher in the young. One wonders 
whether this increased incidence of prematurity might not reflect the 
already mentioned factors of inadequate rest and improper diet? Surely 
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toxemia per se would unfavorably weight the incidence of prematurity 
and adversely affect the survival rate of the premature infants. 

The immediate puerperium presents no objective pathologic prob- 
lems peculiar to this age group, but the emotional problems are in- 
creased. Too often the vexatious problem of what to do with the baby 
has been put off until the baby’s arrival. Here the physician should 
be prepared to accept the responsibility to the total patient which is 
rightfully his. Too often the doctor has been frightened or cowed 
by sensational or yellow journalism with its talk of “gray market 
babies” or by the omniscient attitude of the social agencies into 
shirking his proper responsibility or into “passing the buck.” Here 
in this area advice must be based upon the total knowledge the 
physician has of his patient, her emotional maturity, her educational 
and social background. Here the art of medicine is even more impor- 
tant than the science of our craft. The decision to keep the baby or 
to adopt it out must be the patient’s, but the doctor can and should 
guide and support his patient, calling upon such ancillary professions 
as he feels can best help. Neither organized social agencies nor phy- 
sicians are infallible, a fact which the former often forget. The opti- 
mum results for the interest of the patient, always the physician’s 
first charge, and her baby will best be served when social welfare 
groups and doctors cooperate and when each calls upon the special 
skills and knowedge of the other. 

It should be redundant to state that every effort must be made to 
respect the sensibilities of these young mothers and to shield them 
from further hurt. Unfortunately in the past we have seen births of 
unwed mothers listed in the paper, announced on the radio and even 
released to the purveyors of baby cosmetics through oversight or 
carelessness. This is not only reprehensible, but also a culpable vio- 
lation of privilege. It is the responsibility of the attending physician 
to prevent clerical employees of a hospital from releasing unauthorized 
information to any of the mass communication media. These mothers 
also should spend their postpartum hospital stay, whenever possible, 
on a floor or in a part of the hospital where they are not subject 
to the sights and sounds of other happier mothers caring for their 
newborn babes. 


SUMMARY 


There is a definite increase in sexual exposure and resulting preg- 
nancy in young girls from the ages of 12 to 17. Therefore more and 
more young gtavidae are being seen by physicians in general and 
pediatricians in particular than ever before. The special problems pre- 
sented in this growing field of teen-age obstetrics are those of accurate 
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early diagnosis, management of the emotional impact that early, and 
most often extralegal, pregnancy has upon the patient and her family. 
Abortion, a solution to be decried, is one most often sought by these 
young girls, so that, whenever possible, advice against and guidance 
away from that unhappy solution are incumbent upon the physician. 
The disposition of the baby is one not easily solved, but is a decision 
to be made by the patient with the advice of her physician and 
appropriate professionals from allied disciplines. Forced marriage be- 
tween immature, erring youngsters may be a socially acceptable solu- 
tion, but is rarely a wise or happy one. 

The special medical clinical problems in the care of the teen-age 
mother are principally to be found in the prenatal care. The out- 
standing abnormality of these young mothers is the abnormally high 
incidence of preeclampsia and eclampsia. The importance of careful 
prenatal care cannot be overemphasized. Diet and rest requirements 
are particularly important. There is a problem of increased incidence 
of prematurity with a poorer than average survival of those prematures 
which may well be related to the over-all dramatic increase in the 
incidence of toxemia. Labor and delivery present no special problems; 
in fact, from a purely obstetric angle, age 16 may be nearly an ideal 
time to have a first baby. The puerperium presents no special obstetric 
complication, but emotional problems related to the disposition of the 
baby may be heightened. In this last matter the physician may well 
be in the best position to offer advice, and so long as he exercises 
care and judgment he should not permit lay persons to usurp his 
position. On the other hand, proper and full use of the appropriate 
ancillary professions is to be desired. It is the physician who is responsi- 
ble for the total care of the patient and not just her perineum, a 
responsibility which we must all recognize and accept. 
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SYMPOSIUM ON PEDIATRIC OPHTHALMOLOGY 


FOREWORD 


HAROLD G. SCHEIF, M.D. 


Consulting Editor 


Recent advances in pediatric ophthalmology have been sightsaving in 
many instances, and have led to improved management of general medi- 
cal conditions in others. The articles comprising the present symposium, 
written by nationally known ophthalmologists, present this recently ac- 
quired knowledge in such a way as to be of value to the ophthalmologist, 
the pediatrician and the general practitioner. 

The management of congenital cataracts is discussed, with emphasis 
on indications for surgery and prognosis. The importance of ophthal- 
mologic signs in the diagnosis of neurological disease in children is sum- 
marized. The general management of strabismus is presented in a way 
that is of particular value for the pediatrician and the general practi- 
tioner. Present concepts are reviewed, and many suggestions are made 
which can be of help in working with the ophthalmologist. Lesions 
associated with toxoplasmosis are described in detail. The discussion 
of ocular injuries is one that can be read with profit by all physicians. 
Importance of early diagnosis of congenital glaucoma is pointed out 
because this previously blinding disease is now surgically correctible if 
operation is performed early. The present status of retrolental fibro- 
plasia and proper measures for its prevention are outlined. The im- 
portance of vision testing in children and methods of its accomplish- 
ment are discussed. 

The authors have successfully reviewed and brought up to date 
many recent advances in pediatric ophthalmology. They have directed 
their articles toward an improved working relationship between ophthal- 
mology and more general fields of medicine, without which advances in 
specialized knowledge would be to no avail. 
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THE MANAGEMENT OF STRABISMUS 


FRANK D. COSTENBADER, M.D. 


DAN G. ALBERT, M.D. 


@ther than the viscera and a few midline organs, our bodies consist 
of paired structures. Bilaterality is the rule, the paired structures 
being grossly mirror images of each other. The paired structures func- 
tion independently of each other with little interplay between the 
two. Our eyes are likewise paired structures, but they are unique 
in that they operate as a unit with complete interrelationship between 
the functioning of each eye so that the perception is that of unity. 

Lower in the phylogenetic series, this unity does not exist. The eyes 
of the lower vertebrates function independently. They use one eye 
at a time, the right eye to see the right visual field, and the left eye 
for the left field. The orbits of the higher vertebrates are in a more 
anterior position, which allows for some overlap of the visual fields 
and the coordinated use of the two eyes so as to produce a single 
mental impression. 

To obtain binocular vision, the visual fields must overlap so that 
corresponding parts of each retina have a common visual direction, 
and similar retinal images must be formed on each retina. Therefore 
the ocular rotations must be well coordinated and the optical ap- 
paratus of each eye approximately equal. 

Binocular vision is largely acquired early in life. At birth the 
tequisites for binocularity are primitive, and the eyes act as inde- 
pendent sense organs. As these mechanisms develop, the infant learns 
by trial and error to associate the visual fields, and fusion develops. 
Reinforced by the satisfaction of clear, single binocular vision, fusion 
becomes stabilized. 

Strabismus is a loss of this coordination of eye movements; the 
visual fields no longer overlap precisely, and corresponding areas of 
each retina are not stimulated. Binocular vision is not possible. Stere- 
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opsis is lost, and quickly adaptive mechanisms develop to compensate 
for this anomaly. The strabismic patient is then essentially uniocular. 

In addition to these profound visual disturbances, strabismus often 
is cosmetically disfiguring. The mores of our civilization are such that 
the cross-eyed child is rejected by society, and profound psychological 
disturbances often result. 

Since the visual sequelae of strabismus disturb binocular vision for 
life, and since mental trauma is inflicted on both the patient and the 
parents, it behooves all physicians seeing children to recognize stra- 
bismus and to see that treatment is established during infancy or 
early childhood. 

Strabismus may be divided into the (1) incomitant (paralytic) 
and (2) comitant (nonparalytic). The most common subdivisions of 
the latter are (a) congenital nonaccommodative esotropia, (b) ac- 
quired nonaccommodative esotropia, (c) accommodative esotropia, and 
(d) intermittent exotropia. In addition, pseudostrabismus and latent 
strabismus (heterophoria) must be recognized. 

Strabismus occurs in about 1 to 2 per cent of all children, the 
incidence being definitely influenced by heredity, somewhat influenced 
by race, but not at all by sex. About 50 per cent of all strabismic 
children give a history of manifest strabismus, a “cast” or a “lazy 
eye” in the immediate family. 


EXPLANATION TO PARENTS 


To the anxious and curious parent a somewhat oversimplified expla- 
nation of strabismus may be as follows: “The position of all eyes 
(yours, mine and your child’s) is chiefly influenced by three groups 
of factors. The first is the starting (or basic) position—that position 
in which nature has set eyes as the result of anatomy (shape of the 
head, face, and eye sockets, normality of the eye muscles and sur- 
rounding tissue) and the constant stimulation of eye muscles, which 
is beyond control. This position may be convergent, divergent or 
vertically separated in varying amount. Few eyes are set perfectly 
straight by nature. 

“The second factor in eye alignment is eye effort, or accommodation. 
In other words, ‘How hard do your eyes have to strain in order to 
see clearly?’ The harder all eyes strain to see clearly, the more they tend 
to turn in. This tendency to turn in is always present with excessive 
eye effort, and is especially evident in excessive farsightedness, though 
it may well be held under control by the third factor. The third 
factor, fusion, is the desire to see together, which is present in vary- 
ing amount in every pair of eyes, and acts as a stabilizer. Thus, if 
fusion is strong, the eyes will make every effort to stay straight so 
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they can keep on seeing together. On the other hand, if fusion is 
weak (either from heredity or from lack of practice), any unfavorable 
factor may be enough to cause the eyes to cross. 

“Thus, in every person, the final alignment of the eyes is determined 
by the interaction of the starting position, eye effort and fusion. If the 
starting position is grossly convergent or divergent, fusion could not 
be strong enough to pull the eyes in line and keep them there; while 
if the starting position is only slightly deviated, a much weaker fusion 
is sufficient to keep eyes straight. If eye effort is extreme, thus causing 
a marked tendency to turn in, fusion could hardly be sufficient to 
keep the eyes in line. On the other hand, if eye effort is moderate, 
a moderately strong fusion sense can keep the eyes straight under 
all circumstances. 

“From a convergent starting position, eye effort causes the eyes to 
turn in further, making it difficult for the fusion to keep the eyes 
straight. However, from a divergent starting position, eye effort may 
converge the eyes to nearer straight, and fusion more easily keep 
them straight. On the other hand, if, from a divergent position, no 
eye effort is exerted, no turning in takes place, and fusion has great 
difficulty getting these eyes straight and keeping them there. 

“More specific and immediate causes of strabismus are (1) ocular 
muscle paralysis (as in poliomyelitis, encephalitis or accidents), which 
changes the starting position and the eye movements; (2) sudden 
and prolonged interference with vision in one eye (e.g., as when 
bandaged) which interrupts fusion; (3) childhood disease (measles, 
mumps, whooping cough, and so on) and sudden fright, which tends 
to interrupt fusion by a loss of normal tone; (4) heredity (which, as 
mentioned before, contributes to about 50 per cent of all strabismus). 
Weak fusion sense, high hyperopia, high myopia, unusual facial con- 
figuration, may all be inherited and either cause eyes to converge or 
diverge, or to make such an action easier. Attention-getting and 
mimicking, contrary to the opinion of some, rarely, if ever, cause 
strabismus. 

“If, as the result of a favorable starting position, little or moderate 
eye effort, and fair to good fusion, eyes are well aligned from early 
infancy, fusion becomes increasingly strong and secure from usage, 
and the eyes stay more securely straight. Only some catastrophe such 
as the loss of vision in one eye or the gross paralysis of an eye muscle 
would then interrupt the secure pattern of seeing together. Fortunately, 
this is the situation with most adult eyes. 

“On the other hand, if, because of unfavorable combinations of 
factors, the eyes cross, certain things happen. The child may see 
double or be confused, as at times evidenced by clumsiness, irritability, 
and closing or rubbing one eye. Soon, however, nature allows the 
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child to ignore the deviated eye (suppression), and symptoms are 
relieved. However, as suppression continues, vision often fails markedly 
in the deviated eye (amblyopia), and if allowed to continue, the visual 
defect may not be restored by any means. In addition, the ‘crossed 
eye’ may make an attempt to see abnormally with the ‘straight eye’ 
(abnormal retinal correspondence), a false habit which stands in the 
way of final cure. 

“Thus, in addition to the cosmetic defect of the crossed eyes, the 
child suffers loss of fusion, loss of vision in the deviated eye, and 
other abnormal visual habits, making cure extremely difficult or im- 
possible. The earlier these conditions occur and the longer they exist, 
the more difficult they are to overcome. Thus the importance of early 
treatment of crossed eyes becomes very evident. 

“Operation is usually necessary for an abnormal starting position. 
Glasses and, at times, medication are necessary to relieve the turning 
in due to eye effort. Patching of the ‘good eye’ is essential for the 
cure of amblyopia. And exercises (orthoptics) are helpful in strengthen- 
ing fusion, thus helping the eyes to stay straight when they get there.” 


ELABORATION TO PHYSICIANS 


Having stated the facts about crossed eyes as plainly as possible to 
the parents, it is important to amplify and further clarify certain 
points to the pediatrician and other nonophthalmic physicians whom 
the patient may first consult. 

The treatment of strabismus falls into three general groupings: (1) 
the improvement of visual acuity, (2) the realignment of the eyes, 
and (3) the improvement of fusion. 


Treatment of Defective Visual Acuity 


Manifestly, if defective vision in a crossing eye is due to an organic 
defect (cataract, corneal scarring, optic atrophy or retinal pathology), 
no treatment will be very effective, and the defect will continue to 
exist. If, on the other hand, no organic defect is present, yet visual 
acuity is poor, three things are important. 

First, the refractive error must be corrected by the proper glasses 
after a thorough examination using a cycloplegic. The use of atropine, 
homatropine, Cyclogyl or other cycloplegics is most important when 
examining the strabismic child, since the child’s accommodation is 
most active and must be put at rest. No examination without “dilating 
the pupils” is entirely satisfactory. The glasses prescribed will bring 
to a focus only that vision available to the child at the time. If no 
amblyopia exists, the glasses will allow normal vision. If amblyopia 
is present, visual acuity will not improve to normal. 
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Since this visual defect (amblyopia) is presumably due to sup- 
pression and disuse, occlusion of the “good” eye is most important 
in order to force the use of the “bad” eye. Such occlusion should be 
in the form of an adhesive pad (Fig. 47) over the good eye constantly, 
to be followed later by full-time covering of the lens before the good 
eye and, later yet, as visual acuity improves, by part-time occlusion 
of the eye or lens in order to maintain the vision at the best possible 
level. Full-time occlusion of the “straight” eye must be continued for 
a minimum of six to eight weeks, or until all visual improvement has 
ceased (even though occlusion has been necessary for several months). 
On the other hand, if there is no improvement in acuity after patching 
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Fig. 47. Adhesive occluder for amblyopia. 


for six to eight weeks, future improvement is likely to be small as 
compared with the marked physical and emotional problems caused 
by further patching. Occlusion after the age of eight years rarely gives 
satisfactory maintained improvement in visual acuity, though there 
is some recent work to suggest otherwise. 

In addition to glasses and occlusion, visual stimulation of the un- 
patched eye is most important. Many children may allow themselves to 
be satisfied with poor vision while occluded, and thus show no im- 
provement. However, if they are encouraged to look at extra television 
programs (usually not difficult), play games such as puzzles and card 
games, drawing, tracing, sewing, bead work and other handicraft, the 
improvement in visual acuity may be appreciably enhanced. The will 
to see is important and should not be taken for granted. 

Thus, in treating defective visual acuity in strabismus, the ophthal- 
mologist will rule out organic disease, correct the refractive error, 
occlude the “good” eye, and encourage the child to use the “bad” 
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eye. Even though the strabismus may not be cured, this visual im- 
provement is important. No child has enough spare eyes to justify 
sacrificing one because of the lack of effort. 


Treatment of the Strabismus 


The aim in the treatment of strabismus is to improve the vision 
in each eye to the best possible extent and to align the eyes as early 
in life as possible, thus allowing the development of fusion and sta- 
bility. At a suitable age orthoptics (exercises) may then be helpful 
in further improving fusion and stability. 

In general, the treatment of the deviation may be effected by 
glasses (to relieve accommodative effort and the consequent overcon- 
vergence) and surgery (to improve the basic position), or a combi- 
nation of these. In recent years certain medication has also been 
helpful. 

It should be evident that not all types of strabismus may be treated 
by the same methods (see specific types on following pages) and 
also that neither the physician, parents nor patient may choose what 
form the treatment shall take. The type of strabismus indicates the 
choice. If the basic position is significantly convergent, divergent or 
vertically misaligned, operation is imperative. If accommodative effort 
(eye strain, eye effort) is at all excessive, thus inducing a convergent 
strabismus, glasses and/or medication are necessary. If a pair of eyes 
are capable of satisfactory alignment, but maintain this poorly, or- 
thoptics is indicated. 

Tue Rote or Gtasses AND Mrorics. As indicated before, glasses 
are expected to relieve the child of excessive accommodative effort and 
thus relieve a tendency to overconvergence, or to allow the optimum 
accommodative effort so that overconvergence will not occur. The 
child with convergent strabismus who has a significant hyperopia, and 
the child with divergent strabismus and myopia, need glasses for 
constant wear. 

Any child over the age of a year (and at times younger) will wear 
glasses well if the indications are sufficiently strong and if the prob- 
lem is approached properly. All glasses should be worn like the clothing 
(from morning until night) and at first should be put on and taken 
off only by the parents. A sense of pride in wearing glasses may be 
engendered by pointing to a parent or grandparent who wears glasses, 
and commenting that “Now you are a big boy and can wear glasses 
too.” The glasses themselves do not make the eyes weaker or more 
dependent. It is the refractive error, for which the glasses are given, 
that creates the sense of dependence. Many glasses may be removed 
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entirely or be used only for reading, later, if treatment is gone about 
properly and the eyes respond well. 

As will be indicated later, certain types of crossed eyes profit greatly 
by bifocals, and these are more often given now than in former times. 
In the past four or five years, however, newer miotics (e.g., di-isopropyl 
fluorophosphate) have been developed which make the pupils small 
and reduce accommodative effort. These may take the place of glasses 
at times (especially applicable to very small children), supplement 
the effect of the glasses, or remove the necessity for the wearing of 
bifocals. 

THE Roe oF Surcery. As previously stated, operation is primarily 
intended to give a more favorable basic position to the eyes so that 
fusion will be able to stabilize them in the straight position. If the 
basic position is convergent, recession of one or both medial recti, at 
times combined with resection of the lateral recti, is wise. If, on the 
other hand, the basic position is divergent, the reverse is applicable. If 
certain muscles are obviously overacting, they should be recessed, thus 
making their action less effective. If, however, a muscle is underacting, 
it may be wise to resect and/or advance it in order to improve its 
effectiveness. It should be specifically borne in mind, however, that 
the primary purpose of strabismus surgery is not to “weaken” or 
“strengthen” muscles, but to put the eyes in a more favorable starting 
position. 

As with other treatment, the surgery of crossed eyes is not deferred 
until some later age, if the necessity and the type of surgery have 
been determined earlier. Operation should be performed at whatever 
age it has been found necessary—as young as one year or less. No eyes 
can learn to see together and fuse securely unless given the oppor- 
tunity early in life. Crossed eyes do not have this opportunity. 

Since operation is done only when the patient is otherwise well, 
hospitalization is short (often only 24 to 36 hours), and the main 
discomfort is the postanesthetic nausea. Also, it is becoming in- 
creasingly common either to use no bandage or to bandage for a few 
hours only. Most eyes heal readily unbandaged, and the child is much 
happier when given the opportunity of seeing. Redness and irritation 
last for several days, but are rarely handicapping. 

After operation the other necessary forms of treatment should be 
carried out until the best possible results have been obtained. Approxi- 
mately 50 per cent of all operative strabismus may need more than 
one operation. This will vary with the type of strabismus, the patient, 
and certain intangibles. 

Tue Rote or Orruoptics (Exercises). It must be remembered 
that fusion (the desire to see together) is the main stabilizer to keep 
eyes well aligned once they have been straightened. This fusion is 
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largely innate or due to reinforcement during the first year or two 
of life. 

However, if fusion is present but unstable, orthoptics may well 
improve the quality of fusion and add materially to stable ocular 
alignment. Such exercises, contrary to popular assumption, do not 
strengthen muscles (calisthenics), but rather attempt to create an 
awareness of two visions and a desire to get them together. Roughly, 
the procedure is one of teaching diplopia, one image in each eye, 
helping the child to orient the two images with relation to each 
other, teaching him to attempt consciously (either on or off special 
instruments) (Fig. 48) to put the two images together into one 





Fig. 48. Child receiving orthoptics on the major amblyoscope. 


composite image, and finally, to keep the two images as one under 
increasingly difficult circumstances. The child who has learned to 
keep the two images securely together when tired, ill or when strain- 
ing hard to see clearly, may often remove his glasses and the eyes 
continue to stay straight. 

Two points concerning orthoptics must be emphasized to the parents 
and must be understood by the pediatrician. First, rarely can a child 
of less than six years understand the complicated exercises which are 
important in obtaining fusion, and even more rarely can he maintain 
interest and attention long enough to attain the desired goal. Often 
a child may be seven, eight or nine years of age before this stage 
of cooperation and understanding is reached. It should be distinctly 
understood, however, that the wearing of glasses or the performing 
of necessary surgery is not deferred until this age in the hope that 
exercises will do the job. Exercises are to supplement and stabilize 
the result obtained by glasses and/or surgery. Second, though the 
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ophthalmologist may have a fine appreciation of the principles and 
even the technique of orthoptics, rarely does he have the temperament 
or time to render this service personally. More often he delegates this 
duty to an especially trained technician who works either under his 
direct supervision in his office, or at his direction in a hospital or 
some other central facility. The orthoptic technician is not an inde- 
pendent agent, but a medical auxiliary acting as the ophthalmologist’s 
assistant. 

A final word should stress the fact that rarely are frequent visits 
to the orthoptic technician over a long period of time justified. More 
often intensive exercises in the office for two to six weeks will be 
followed by less frequent office visits, and the assigning of increasing 
numbers of exercises to be done at home. 


TYPES OF STRABISMUS AND THEIR MANAGEMENT 


It should be recalled that eyes may be obviously out of line (mani- 
fest strabismus, heterotropia), straight but with a latent tendency to 
deviate (latent strabismus, heterophoria) or appearing crossed when 
actually being straight (pseudostrabismus). 


Pseudostrabismus 


Most parents and all pediatricians recognize the fact that the im- 
mature features of a baby may give the false appearance of convergent 





Fig. 49. Pseudostrabismus: Note the appearance of strabismus even though the light 
reflections are symmetrically placed. 


strabismus (Fig. 49). What is not understood is that a narrow inter- 
pupillary distance, a broad flat nasal bridge, epicanthus, and slanting 
oval palpebral fissures will all give this appearance. This is due to the 
fact that in these conditions less “scleral white” is seen nasally than 
the observer expects to see, and the interpretation is that an eye is 
turned in. This is especially evident when the child is tired (and the 
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lids droop) and when he looks to one side or the other, and the 
scleral white normally disappears under the bridge of the nose. 

Even as early as the age of six months, false strabismus may be 
distinguished from true strabismus and more easily when the child is 
older. To determine this, the pediatrician should shine a flashlight at 
the eyes. If the light reflex is about in the center of each pupil, the 
eyes are probably straight. An even more definitive method is to 
interest the baby in a flashing light or bright toy. ‘Then while his 
attention is engaged, quickly put a cover in front of first one eye, 
then the other (Fig. 50). If the eyes do not have to move in order 
to continue looking at the object, they have been straight. On the 





Fig. 50. Cover test for measuring strabismus. 


other hand, if one or the other eye has to shift fixation, the eyes 
were crossed. Straight eyes will both be focused on the subject of 
interest. 

If a true shift is noted or suspected, early referral to the ophthal- 
mologist is wise, since early treatment is the essence of good treatment. 
If, on the other hand, the eyes are straight, the parents can be re- 
assured, and told that the maturing of the features will eventually 
remove the appearance of strabismus. 


Latent Strabismus (Heterophoria) 


A word should be said about the “tendency to cross which is held 
under control by good fusion.” This may be determined by the ap- 
pearance of straight eyes, but a shift of gaze under cover, or more 
exactly in the older child and adult by the use of the Maddox rod. 
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Not infrequently a school-age child will be referred to the ophthal- 
mologist because of “eye strain,” headaches, tired eyes, transitory 
blurring of vision or a disinclination to study (this last is by no means 
an uncommon complaint and does not always indicate eye trouble). 
On examination, an esophoria (tendency to overconverge), exophoria 
(tendency to diverge) or hyperphoria (tendency to diverge vertically) 
is found. In any of these conditions the visual acuity may be 20/20 
in each eye. The latent deviation may be due to a moderately con- 
vergent or divergent basic position, and/or excessive or insufficient 
accommodative effort, combined with good fusion. The patient is 
having symptoms because he insists on keeping the eyes straight and 
working together when it is a difficult task for him to accomplish 
this. Should his fusion be insufficient, his eyes would go out of line, 
and most of his symptoms would be relieved. 

The treatment of heterophoria may be glasses, incorporation of 
prisms in glasses, exercises, or combinations of these procedures. 


Manifest Strabismus (Heterotropia, Crossed Eyes) 


Manifest strabismus may be incomitant (“paralytic”), the deviation 
measuring different amounts in the various directions of gaze, or 
comitant, measuring about the same in all directions. 

INCOMITANT StRaBIsMus. Infrequently, paralytic strabismus is present 
in childhood as the result of birth trauma or later trauma (automobile 
accident), infections (meningitis, poliomyelitis or the like) or brain 
tumor. Fortunately this is not common, but the sudden onset of a 
paralytic strabismus (one in which a specific muscle or group of muscles 
fails to act normally) is cause for a careful neurological survey to rule 
out serious intracranial difficulty. If a cause cannot be found and recti- 
fied in a few months, surgery for the strabismus is often necessary, but 
the obtaining of a complete cure is rare. It should be understood that it 
is impossible to make any paralyzed muscle function normally by any 
surgical procedure. 

Comirant SrrasisMus. On the other hand, if the onset of the 
strabismus is less acute and if, on examination, it measures about the 
same amount of deviation in all directions of gaze (comitant strabis- 
mus), it is the “garden variety of crossed eyes” and falls most commonly 
into one of three groups. 

Nonaccommodative Convergent Strabismus. CONGENITAL. Not infre- 
quently a baby is born with manifestly crossed eyes, and about the age 
of three months, when the eyes are expected to straighten out and do 
not, the parents become concerned. Examination usually reveals a large 
convergent strabismus, good vision in each eye, a small refractive error, 
and often an apparent weakness of lateral rotation of each eye (Fig. 
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51). Surgery only is helpful—usually a recession of each medial rectus or 
a recession of one medial rectus and a resection of its opposing lateral 
rectus. The operation should be done as early as a diagnosis can be 
made, often by the age of nine to 12 months, and should be repeated if 
residual deviation is present. About 50 to 60 per cent of all cases need 
more than one operation. Early treatment is essential since these babies 
have had crossed eyes and no opportunity for fusion since birth. If fixa- 
tion is poor in one eye, the other eye should be patched. If a large 
refractive error should be present, glasses should (and can) be worn at 
any age, to determine what effect the relief of effort will have. 
acgurreD. On the other hand, if the child is born with straight eyes 
and at the age of two to five years begins to cross one eye when tired or 





Fig. 51. Congenital nonaccommodative esotropia. 


looking at near objects, he may continue to turn in only when tired or 
straining to see (accommodative convergent strabismus), or a constant 
obvious sirabismus may rapidly develop for reasons not fully known. 
Glasses should be tried when indicated, but usually help little. The 
vision should be kept good in each eye by appropriate patching, and 
when the deviation has stabilized (it often builds up in amount for 
several weeks or months), operation should be performed. The prog- 
nosis for cure in this type of strabismus is good because an early pattern 
of fusion was developed before strabismus occurred, and when the eyes 
are straightened, fusion will resume its function and act as a stabilizer. 
Secondary surgery is much less frequently necessary in acquired than in 
congenital nonaccommodative strabismus. 

Accommodative Convergent Strabismus. Many cases of convergent 
strabismus are due solely to the effort of seeing clearly. When this is 
true, the deviation usually shows up at the age of two to six years, when 
interest in seeing details clearly becomes greater. The tendency to turn 
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in is usually more evident when the child is tired or ill, or looking at 
near objects. Often the parent first sees an accommodative strabismus 
when the child is eating or looking at a book, and looks up suddenly. 
The accommodative effort necessary to obtain clear vision causes the 
convergence. This excessive effort may be due to (a) an excessive 
hyperopia (farsightedness), (b) an imperfect accommodation mechan- 
ism which must be overstimulated in order to accomplish a given 





Pr 





Fig. 52. Accommodative esotropia. A, Eyes straight with glasses. B, Eyes crossed 
without glasses. 


amount of accommodation, or (c) an unusually low threshold of ac- 
commodation so that a small amount of effort causes excessive con- 
vergence. 

If excessive hyperopia is the cause of the esotropia, the wearing of 
the proper glasses will usually allow the eyes to be straight for distance 
and near vision (Fig. 52). This allows fusion to resume. Operation is 
infrequently indicated in accommodative strabismus. 

In those cases in which the eyes are straight for distance with glasses 
but not for near vision, bifocals are often helpful. It is interesting that 
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small children wear bifocals with much less sense of annoyance than 
do presbyopic adults. If bifocals are worn to allow fusion for distance 
and near vision, they may continue to be important for some months or 
years, but not permanently. Often miotic drops (DFP) are helpful 
when the eyes are straight at distance and not at near vision (Fig. 53). 
These may be used for a year or more, but should be checked at 
intervals to determine the presence of iris cysts, which at times occur. 

If, through the use of glasses, bifocals and/or miotics, the eyes may 
be straight while obtaining good distance and near vision, fusion has the 


Fig. 53. Accommodative esotropia. A, Eyes straight while under effects of DFP. Note 
miotic pupils. B, Eyes crossed while not under effects of DFP. 


opportunity to reassert itself, become stronger, and eventually act as a 
true stabilizer for the eyes. If, when school age is reached, fusion is still 
unstable, orthoptics may then be used to further improve the fusion 
sense. There is the real hope that the moderate hyperope may learn to 
maintain straight eyes without glasses while seeing clearly. 

Combined Convergent Strabismus. At times there are cases of con- 
vergent strabismus which cannot get straight even when as relaxed as 
possible (nonaccommodative element), but when straining to see, be- 
come much more crossed (accommodative element). These cases (com- 
bined accommodative and nonaccommodative) may well need opera- 
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tion for the nonaccommodative element, and glasses, miotics and or- 
thoptics for the accommodative element. 

Divergent Strabismus. Not infrequently children are brought to the 
ophthalmologist with the initial complaint that “the eyes look funny 
when the child is tired or day-dreaming” or that “the eye doesn’t 
follow the other when moving about.” On examination the usual find- 
ing is that when looking at a distance (especially if one eye is covered), 





: 


lig. 54. Intermittent exotropia. A, Fixing a distant object—eyes are divergent. B, Ac- 
commodating on a near object—eyes are straight. 


there is a definite and often a large divergent strabismus (Fig. 54). 
When looking at near objects, however, the eyes are usually straight. 

So-called intermittent exotropia is due either to a divergent starting 
position and a partially adequate fusion or to an overactive divergence 
mechanism. ‘The child characteristically will let an eye drift temporally 
when excited, tired, inattentive, or intent on something other than 
seeing. Often the most obvious symptom is a tendency to close one eye 
in bright light, especially sunlight. Examination shows good vision in 
each eye, a small refractive error, and fair fusion. 
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Cases of intermittent exotropia are rather common, usually becoming 
evident in the first year or two of life, and may follow one of three 
courses. (1) An occasional case will show a spontaneous improvement, 
suggesting that fusion has become more adequate or that the overacting 
divergence mechanism is stabilizing. No treatment is indicated. (2) A 
large majority of cases continue the initial pattern of divergence for 
distance gaze and straight eyes for near vision. Since no abnormal pat- 
tern should be allowed to go on indefinitely, treatment is indicated if 
the exotropia occurs more than occasionally. (3) Some cases definitely 
lose ground, showing a more frequent divergence, and greater difficulty 
of realignment. As soon as this is evident, treatment is imporiant. 

Treatment usually consists in operation (recession of the lateral rectus 
muscle of each eye to allow a straighter starting position) and, when 
mature enough, exercises to improve fusion. Glasses are rarely helpful. 


SUMMARY 


Upon reviewing this subject, it seems important to emphasize two 
things. (1) The treatment of strabismus should be instituted and car- 
ried to completion as early in life as possible to (a) avoid visual loss in 
one eye and (b) encourage all possible binocular stability. (2) The type 
of treatment of any given case of strabismus is entirely controlled by 
the type of strabismus, not by the desires of the parents or the physi- 
cian. 

1605 — 22nd Street, N.W. 
Washington 8, D.C. 




















CONGENITAL CATARACT 


PAUL A. CHANDLER, M.D. 


The term “congenital cataract” usually designates a significant opacity 
in the lens present at birth or developing shortly afterwards. It thus in- 
cludes a wide variety of lens opacities with various etiologies. 


ETIOLOGY 


From the standpoint of etiology* congenital cataract may be divided 
into three main categories: (1) true hereditary cataract, (2) cataract 
due to metabolic disorders, (3) cataract due to infectious agents during 
pregnancy. 

Hereditary cataract is by far the most frequent type. It affects both 
males and females and is usually transmitted as a dominant character, 
but may occur sporadically. It may develop several weeks after birth. 

Certain metabolic disorders are occasionally responsible for the de- 
velopment of cataract in infancy and childhood. Tetany in the mother 
during pregnancy or in the child after birth results in a high incidence 
of cataract. Cataract is often seen in association with rickets, but it is 
now felt that it is not rickets per se, but the low calcium-high phos- 
phorus ratio which occurs in some cases at some stages that is respon- 
sible for the development of cataract. Galactosemia, although not a 
frequent cause of cataract, is of great interest in that it represents a 
disturbance in metabolism that has been found attributable to a single 
enzyme system. The cataract associated with galactosemia may be re- 
versible if the underlying metabolic disorder is corrected in time. 

Of the infectious agents responsible for congenital cataract, rubella is 
the most important. This was first recognized by Gregg** after a wide- 


* Cataract due to injury or other ocular disease in infancy or childhood will not 
be considered in this discussion. 

** N. M. Gregg: Congenital Cataract Following German Measles in Mother. 
Tr. Ophth. Soc. Australia, 3:35-46, 1942. 
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spread epidemic in Australia. If the mother acquires rubella during the 
first trimester of pregnancy, the incidence of cataract in the offspring is 
high. Other types of infection have been held responsible for con- 
genital cataract, but the evidence is not so clear cut as in rubella. 
Rubella cataract is often associated with other congenital defects. 


MORPHOLOGIC TYPES 


There are many morphologic types of congenital cataract. The opacity 
may be confined to a small area anywhere in the lens. It may involve 
only the anterior capsule in the axial zone (pyramidal cataract), or it 
may be perinuclear (lamellar cataract). A morphologic classification has 
practical value only so far as vision is affected. The location, size and 
density of the opacity of whatever type are the most important factors. 
As a rule the opacity shows little or no increase in density with the 
passage of time. When the opacity is small or not very dense, vision 
may be little affected. On the other hand, in the case of complete 
cataract vision is reduced to the perception of light. 

Between these two extremes all degrees of visual impairment may 
exist. If the cataract is sufficiently dense at birth or shortly after, visual 
acuity does not develop properly, and nystagmus results. This nystagmus 
is permanent, whether or not operation is performed. If the cataract 
develops some time after birth, when central vision is well established, 
nystagmus does not occur. With unilateral cataract, if it is of sufficient 
density to impair vision seriously, amblyopia develops just as in cases of 
unilateral squint, and a curious vertical nystagmus in the affected eye 
is often noted. 


TREATMENT 


The decision as to whether or not operation is indicated is based on 
the degree of visual impairment. For bilateral complete or nearly com- 
plete cataract there can be no question but that operation is indicated. 
If the opacity is slight, it is readily apparent that no treatment will be 
required. One sees many borderline cases with some visual impairment, 
but in which the vision is sufficient to permit a fairly normal life. What 
degree of visual impairment requires operation? If visual acuity is 20/50 
or better, most ophthalmologists feel that operation should not be done. 
Some children with a vision of 20/70 are able to get along satisfactorily 
without operation. In doubtful cases the child may be given a trial in 
school. If he gets along well, no operation is indicated. If, on the other 
hand, he appears to have great difficulty in school, then operation is 
advised. In all borderline cases it is important that operation be de- 
ferred until the child is old enough for an accurate measurement of 
visual acuity. This may mean that in some cases operation is not done 
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until the child is five or six or even seven years of age. This delay in 
borderline cases, even at the expense of losing a year in school, is well 
worth while if, thereby, operation can be avoided. 

When should operation be done? There is a considerable difference 
of opinion among ophthalmologists concerning this point. All are agreed 
that in borderline cases operation should be deferred until the vision 
can be accurately measured. It is in the cases of complete or nearly 
complete cataract that a difference of opinion exists as to the optimum 
time for operation. 

From a theoretical standpoint it would appear that the earlier opera- 
tion is done, the better the ultimate visual acuity. However, there are 
no statistics available which prove that this is true. There is no doubt 
that the child develops faster in other ways if operation is done early. 
Advocates of deferring operation until the child is two or three or even 
four years of age point to the fact that the incidence of complications 
in the reported cases in which operation is done under the age of two 
years is definitely greater than in cases in which operation is done after 
the age of two years. Some of us feel that most of these complications 
can be avoided, even if operation is done in infancy, if the proper choice 
of operation is made and it is properly carried out, and hence that there 
is no really valid reason for deferring operation in a child totally blind 
from congenital cataract. 

A number of different operative procedures have been used for con- 
genital cataract. The technical aspects of these various procedures need 
not be discussed here. Suffice it to say that the judgment of the surgeon 
in selecting the proper operation for a given case is of paramount im- 
portance. The technical aspects of the operation are often much more 
difficult than in the adult, and demand the utmost in judgment and 
skill on the part of the surgeon. 

The results of congenital cataract surgery are far inferior to those of 
cataract surgery in the adult. Eyes may be lost from postoperative in- 
flammation, from glaucoma, from detached retina and other complica- 
tions. With a perfect operative result 20/20 vision is rarely obtained. In 
incomplete cataract when no nystagmus is present, vision is usually 
good enough, provided there are no operative or postoperative complica- 
tions, for the patient to lead a normal life. In complete cataract, nys- 
tagmus is always present and, as stated above, persists throughout life. 
In these cases with a perfect surgical result visual! acuity is usually on 
the order of 20/200 or 20/70, sometimes less than 20/200. These chil- 
dren are therefore on the borderline between education as a seeing child 
and education in a school for the blind. They should be given a trial in 
sight-saving classes. The more intelligent may get along, though with 
some difficulty. Others will not do well and had best go to a school for 
the blind. 
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SUMMARY 


The subject of congenital cataract is discussed from the standpoints 
of etiology, classification of the various types, operative treatment, and 
the results of surgery. From the standpoint of etiology it can be seen 
that there is opportunity for preventive measures. Patients with the 
hereditary type of cataract should be advised against having children. 
Prompt attention in cases of tetany and galactosemia may prevent 
cataract. In the case of known infection with rubella during the first 
trimester of pregnancy, therapeutic abortion should be seriously con- 
sidered. The type of cataract is of importance only in accordance with 
its effect on vision. Operation for congenital cataract is accompanied by 
many more hazards than is cataract surgery in the adult, and the opera- 
tive results are far inferior. Nevertheless, if the operation is properly 
selected and properly performed, most patients have sufficient vision to 
lead a useful life. 


5 Bay State Road 
Boston 15, Massachusetts 














UVEITIS IN CHILDREN 


SAMUEL J. KIMURA, M.D, 


MICHAEL J. HOGAN, M.D. 


Uveitis is a comparatively uncommon but most important eye disease 
in children, principally because of the uncertain etiology, late diagnosis, 
and refractoriness to therapy. Severe visual loss occurs in many cases 
because of these aspects of the disease. Approximately 3 per cent of all 
uveitis cases occur in patients under 16 years of age. Treatment is 
difficult because of the frequency of early complications such as band 
keratopathy, glaucoma, cataract, iris adhesions to the lens, and second- 
ary macular damage. 

By the term “uveitis” we refer to any inflammation of the uveal tract. 
The uveal tract (Fig. 55) is composed of the iris, the ciliary body and 
the choroid; therefore the term “uveitis” applies to an inflammation of 
any one, two or all three of these component structures. An inflamma- 
tion of the iris is called “iritis,” an inflammation of the ciliary body is 
called “cyclitis,’ and an inflammation of the choroid is called “chor- 
oiditis.” Most iris inflammations also affect the ciliary body, and the 
condition is then called “iridocyclitis.” Similarly, most inflammations of 
the choroid usually involve the retina, which derives part of its blood 
supply from the choroid, and we then have a “chorioretinitis.”” When 
the entire uveal tract is inflamed, the condition is known as “pan- 
uveitis.” 

Uveitis may have an exogenous or an endogenous cause. Exogenous 
uveitis derives from an infection following a penetrating injury; from 
the extension of an infection of an adjacent structure, e.g., a corneal 
ulcer; from chemical injuries, and so on. Endogenous uveitis is an in- 
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flammation of the uveal tract secondary to some systemic disturbance, 
such as an infectious disease, an allergy, a metabolic disease, a skin 
disease, and an infectious focus elsewhere in the body. 

Endogenous uveitis in children may be divided into two groups: (1) 
suppurative uveitis and (2) nonsuppurative uveitis. Suppurative uveitis 
is a result of bacterial metastasis to the uvea from a remote infection, 
e.g., a meningitis. This type is rare at present, and has been especially 
so since the advent of chemotherapeutic agents and antibiotics. Non- 
suppurative uveitis is poorly understood from an etiologic standpoint, 
but is the most prevalent and important form of endogenous uveitis. In 
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Fig. 55. Drawing of the uveal tract. 


the following discussion the term “uveitis” will refer to this endogenous 
form of uveal inflammation. 

In discussing this type of uveitis in children it is convenient to make 
subdivisions into anterior uveitis (iridocyclitis) and posterior uveitis 
(chorioretinitis). In contrast to their relative incidence in the adult, 
posterior uveitis is the more common in children. Of 106 cases of 
uveitis in patients under 16 years of age studied at the University of 
California Medical Center, 69 involved the posterior uvea and 37 the 
anterior uvea. 


CLINICAL PICTURE 
Anterior Uveitis (Iridocyclitis) 


The onset of iridocyclitis may be acute or insidious, depending on its 
cause. An acute attack is usually ushered in by pain, congestion of the 
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blood vessels of the eye, and lacrimation. The pupil is often constricted 
and difficult to dilate. The congestion of the deep blood vessels around 
the limbus produces a purplish-red flush (ciliary injection) (Fig. 56). 
The course is usually short, the inflammation subsiding in a few days 
or weeks. Recurrences are the rule, and each recurrence often causes 


Fig. 56. 





Fig. 57. Fig. 58. 
Fig. 56. Photograph of acute iridocyclitis. Arrow points to congested ciliary vessels 
(circumcorneal flush). 
Fig. 57. Drawing showing the adhesion of iris to the lens (synechia). 
Fig. 58. Photograph of cataract secondary to long-standing iridocyclitis. 


further damage to the eye by producing adhesions of the iris to the 
lens (Fig. 57), cataracts (Fig. 58) or secondary glaucoma. 

The cases with an insidious onset, e.g., those associated with rheuma- 
toid arthritis and heterochromia, may be symptom-free for some time. 
An older child may complain of slight blurring of vision. The conges- 
tion is never marked, and the eye is rarely painful. The clinical course 
is usually long. Ultimately such complications as cataract, glaucoma 
and band keratopathy (corneal opacification) develop (Fig. 59). In 
some types that are known to be manifestations of specific disease enti- 
ties, such as Boeck’s sarcoidosis, the cells in the aqueous humor ag- 
gregate on the posterior surface of the cornea to form visible, white, 
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circumscribed and often confluent masses or precipitates (keratic pre- 
cipitates, or “K.P.””) (Fig. 60). Other types may also develop K.P., but 
they are never as large as those in the types related to such specific dis- 
eases as tuberculosis, syphilis, brucellosis and sarcoidosis. 





Fig. 59. Drawing of band keratopathy due to long-standing chronic iridocyclitis. 
Patient a child with Still’s disease. 








Fig. 60. Drawing showing small and large K.P.’s in a case of Boeck’s sarcoid uveitis 
in a child. 4 


Posterior Uveitis (Chorioretinitis) 


Chorioretinitis (Fig. 61) is the most common type of uveitis seen in 
children. Many of the lesions doubtless go unseen and unsuspected in 
these young patients, since there is no external inflammation of the eye 
to attract the attention of the parents. Vision is hindered only when 
the macular area is involved, but even when this occurs, it is likely to 
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escape notice in an infant or young child. Such an eye may develop 
esotropia (convergent squint) from the loss of central vision. This 
development usually brings the child to the doctor. When there is a 
bilateral macular chorioretinitis from birth, as in congenital toxoplas- 
mosis, the infant usually has a nystagmus because of the lack of macular 
vision. Extramacular lesions, although usually symptomless, may cause 
poor vision, especially when severe, because of the heavy exudation into 
the vitreous. 





Fig. 61. Photograph of macular chorioretinitis. 


Active chorioretinal lesions appear as single or multiple white arcas 
in the fundus. If the lesions are large, there is usually exudation in the 
adjacent vitreous humor (Fig. 62). Children with congenital toxoplas- 
mosis may show an area of healed chorioretinitis; adjacent to it may be 
one or more satellite lesions (Fig. 63) which, though not pathogno- 
monic of toxoplasmosis, are regarded as highly suggestive. The chorio- 
retinitis persists, and on subsiding results in formation of pigment 
clumps. The lesions heal after destruction of the affected choroid and 
retina; the amount of damage and the area affected determine the 
degree of the resultant visual handicap. 


THE ETIOLOGY OF UVEITIS IN CHILDREN 
Anterior Uveitis 


Anterior uveitis (iridocyclitis) often presents a difficult diagnostic 
problem. An etiologic diagnosis, definite or presumptive, or a specific 
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Fig. 62. 











Fig. 63. 


Fig. 62. Fundus photograph showing hazy vitreous due to exudate from severe 
chorioretinitis. 

Fig. 63. Drawing of fundus showing large chorioretinitic lesion with 4 small satellite 
lesions (toxoplasmosis) . 
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disease association was determined in 10 of the 37 cases of anterior 
uveitis (Table 9). 

The 27 cases in which we were not able to determine the etiology or 
any specific disease association could be typed as shown in Table 10. 

The acute and chronic iridocyclitis cases were about equal in num- 
ber. However, the 10 cases of cyclitis were chronic in their course, so 
that the chronic forms were twice as prevalent. Detailed analysis of all 
these cases failed to reveal any clue to their etiology. 

Hererocuromic Irmocyciiris oF Fucus. Congenital heterochromia, 
or difference in the color of the irides, is not uncommon in children, 


raBLE 9. Etiologic Diagnosis or Disease Association in Anterior Uveitis (37 Cases) 


DIAGNOSIS OR ASSOCIATION NO. OF CASES 





Heterochromic iridocyclitis.............. 
Juvenile rheumatoid arthritis 
Boeck- sarcoidosis. 
Syphilitic kerato-uveitis. 
Traumatic iritis 
Brucella kerato-uveitis. 
Allergic iridocyclitis 
Unknown. 
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TABLE 10. Types of Anterior Uveitis of Unknown Etiology (27 Cases) 





TYPE NO. OF CASES 
Acute iridocyclitis........... raise 
Chronic iridocyclitis. . . . 8 
Cyclitis.... 10 
Total. 27 


and most cases have no visual complications. A special type of hetero- 
chromia (Fig. 64) may be seen, however, which is associated with a 
chronic, low grade iridocyclitis and with a cataract probably secondary 
to the uveitis. The uveitis and the cataract are present in the eye with 
the lighter-colored iris. The cause is unknown. 

In our series there were three cases of Fuchs’ syndrome of hetero- 
chromic iridocyclitis out of the 37 cases of anterior uveitis. At onset the 
respective ages of the patients were 12, 13 and 15 years. 

JuvenrLe RueuMATow Arruritis. Approximately 20 per cent of the 
children with rheumatoid arthritis have associated eye difficulties. The 
arthritis is usually chronic, has an insidious onset and may be wide- 
spread. The interphalangeal joints, wrists, ankles and knees are com- 
monly involved. The arthritis is characterized by chronic swelling and 
eventually results in typical rheumatoid deformities. It occurs more fre- 
quently in girls than in boys. 

The eye complications are iridocyclitis, band keratopathy (Fig. 59) 
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and cataracts. The iridocyclitis is often of low grade. It may be the 
initial symptom of the disease, but more often follows an acute ex- 
acerbation of the joint symptoms. The band keratopathy is located 
typically in the interpalpebral area just inside the limbus and tends to 
spread across the cornea. Small, clear areas that look like holes appear 
in this superficial opacity. A cataract often develops as a result of the 
long-standing inflammation and invariably interferes with vision. 

In our series there were two cases in which there was presumptive evi- 
dence of an association with early rheumatoid disease. 

Borck’s Sarcomosis. Sarcoidosis is a chronic, benign, systemic dis- 
ease which is characterized by lymphadenopathy, skin nodules, x-ray evi- 
dence of lung lesions and a negative tuberculin reaction of the skin. 
Although the systemic disease is benign, the eye complications are 





Fig. 64. Photograph of patient with heterochromic iridocyclitis. The left eye is 
bluer than the right, which is gray-blue. Note that the left eye is hazier. This is due 
to the anterior uveitis in this eye. 


serious. There may be a severe iridocyclitis (Fig. 60) and, less fre- 
quently, an involvement of the choroid. The eye lesions eventually heal, 
but there is usually extensive, irreversible damage to the eye. Fortu- 
nately, ocular involvement is relatively rare. The one case seen in our 
survey studies was in a colored girl and was extremely severe, resulting 
in severe visual loss. 

Brucettosis. An association of uveitis with brucellosis is extremely 
rare. We have studied one case in a young boy who lived on a dairy 
farm. The uveitis is associated with a keratitis. 

Irmpocyciitis AssOCcIATED wiTH AcuTE EXANTHEMS. Smallpox and 
vaccinia may produce primary iridocyclitis. Before the universal use of 
vaccination, uveitis was a common complication of smallpox. Irido- 
cyclitis may also be a complication of chickenpox (varicella). We did 
not see any of these cases in our series. Usually the generalized disease 














SAMUEL J. KIMURA, MICHAEL J. HOGAN 181 


is more severe than the eye complications, and both subside together. 

ConcEniraL Sypuiuis. The iridocyclitis seen in congenital syphilis is 
associated with interstitial keratitis. 

ALLERGY. There was one 12-year-old girl patient in our series who had 
a severe iridocyclitis in which allergy appeared to be the main factor. 
She was sensitive to cats, and upon removal of her pet cat the eyes 
cleared rapidly. In eight of the 27 cases of unknown etiology there was 
eosinophilia or a clear-cut allergic history. Therefore it seems highly 
probable that allergy either to a bacteria or to patients’ own ocular 
tissues may prove to be a definite cause of uveitis. 

Unknown Causes. Unfortunately a considerable number of the cases 
of iridocyclitis in children cannot be diagnosed etiologically at present. 
In our series there were 27 out of 37 cases that we were not able to 
diagnose. 


Posterior Uveitis 


Chorioretinitis is the most common type of uveitis seen in children, 
and the chief cause is congenital toxoplasmosis. Out of the 69 cases of 
posterior uveitis studied, 36 cases were found to show presumptive evi- 
dence of congenital ocular toxoplasmosis. 

CONGENITAL AND AcourreD Toxop.Lasmosis. This most important 
disease is due to prenatal or postnatal infection by a protozoan para- 
site, Toxoplasma gondii. A stillbirth may result from early prenatal 
infection, but many of the children with congenital infection survive, 
and some show severe cerebral damage with mental and physical 
retardation. There are usually signs and symptoms of brain damage, 
such as convulsions, muscular twitching, paralysis and cerebral calcifi- 
cations (Fig. 65). The outstanding lesion is a bilateral chorioretinitis 
which may involve the macular area (Fig. 61). 

There is a considerable amount of evidence that acquired toxo- 
plasmic chorioretinitis in children is not rare. The chorioretinitis tends 
to have relapses over a period of years, eventually leading to severe 
visual loss. They most commonly occur unilaterally. 

The ophthalmologist becomes aware of the possible diagnosis of 
ocular toxoplasmosis in a number of ways: 

1. Some children have an esotropia or exotropia at an early age. 
Fundus examination shows a healed chorioretinitis in one or both 
eyes with macular involvement in one eye and a lesion elsewhere in 
the fellow eye. 

2. The child is found to have defective vision upon commencing 
school, and examination shows healed chorioretinal scars. 

3. The child or young adult suddenly suffers blurred vision in one 
or both eyes as the result of a relapse of a congenital infection. 
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The diagnosis in all these groups usually can be made with some 
certainty because studies have shown that a significant titer of methy- 
lene blue dye test antibody is not normally present in the serum of 
children up to the age of 10 years. A newborn infant may demon- 
strate a low antibody titer for four to six months which it has acquired 
by passive transfer in utero. Infants with congenital toxoplasmosis 
always show a fairly high titer of dye test antibody within two to three 
weeks after onset of the disease. The titer remains elevated for five 
to six years, then gradually decreases. A similar change may occur 
in the titer of the mother’s serum. If complement fixation test originally 





Fig. 65. Photograph of skull x-ray of a child with congenital toxoplasmosis. Arrows 
point to cerebral calcifications. 


was negative and subsequently becomes increasingly positive, it pro- 
vides evidence of an intrauterine infection. 

The late relapse of congenital infections must be emphasized. There 
is a fairly high serum antibody titer rise in those patients suffering such 
a relapse. The following brief case report serves to emphasize this point: 


A 12-year-old white boy was seen in 1948 complaining of blurring of vision in his 
good left eye. A right macular scar had been discovered during a routine examination 
at the age of 1% years. Examination showed an acute chorioretinitis extending from 
the disk into the temporal periphery of his left eye, and the vision to be reduced to 
15/200. Treatment failed to arrest the lesion, and he eventually lost all vision in this 
eye. Skull x-ray studies were positive for cerebral calcifications, and the dye test titer 
was 1:128. By 1956 the eye had become divergent, soft and cataractous, and the 
patient requested enucleation for cosmetic reasons. The eye was enucleated, and 
Toxoplasma organisms were recovered from the chorioretinal scar. 


ConceniraL Sypuiuis. In the past, congenital syphilis accounted for 
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most of the chorioretinitis in children, but with the drop in incidence 
of syphilis this is no longer the case. The chorioretinitic lesions of 
syphilis are characteristic only in that the peripheral fundus is usually 
involved. Other obvious signs of the disease are almost always present 
to help establish the diagnosis. 

Borcx’s Sarcorosts. Chorioretinal lesions of sarcoidosis are rare, but 
do sometimes occur along with the anterior uveitis. ‘They appear as 
small white nodules along vessels in the fundus. 

NEMATODE CuHortorEtINitis. Severe chorioretinitis in children can 
be due to nematode larvae infection of the choroid and is prevalent 
especially in the southern part of the United States. A clinical diag- 
nosis is often difficult to make. 

Tusercutosis. Both congenital tuberculosis and ciliary tuberculosis 
can cause chorioretinitis. Miliary lesions are always associated with the 
systemic disease, and they are small, multiple fundus lesions. ‘Tubercu- 
lous eye lesions are rare in this country. 

CHORIORETINITIS ASSOCIATED WITH ACUTE E:XANTHEMS. Measles and 
chickenpox are occasionally complicated by an acute chorioretinitis. 

CytToMeEcaLic INcLusion DisgEase. This new disease entity resembles 
congenital toxoplasmosis, and according to Weller and _ associates, 
chorioretinitis is part of the disease. 

Unknown Causes. Despite the many known causes of chorioretinitis 
in children, a certain percentage of cases cannot be diagnosed etio- 
logically. Roughly half (33 cases) of the 69 cases of posterior uveitis 
studied at the University of California Medical Center were undiag- 
nosed. The tuberculin test was negative in all the patients of this group, 
as were the Toxoplasma studies. 


SUMMARY 


Uveitis in children is an especially serious and distressing problem. 
In many cases it eventually causes severe impairment of vision, and 
the child may become a social problem as well. Every case should be 
detected early and studied thoroughly to determine its cause. Therefore 
the value of a thorough eye examination at an early age in childhood 
is evident. Every case of uveitis in a child is a joint problem for the 
ophthalmologist and the pediatrician. 


University of California Medical Center 
San Francisco 22, California 

















PEDIATRIC OPHTHALMOLOGY FROM 
THE STANDPOINT OF NEUROLOGY 


C. WILBUR RUCKER, M.D. 


The ophthalmologist’s portion of a neurologic examination includes 
the determination of visual acuity, the motility of the eyes, the state 
of the pupillary reflexes, the limits of the visual fields, and the appear- 
ance of the ocular fundi. Although the same information is sought 
in children as in adults, different methods may be used, and some 
subjective tests may yield less information. This is especially true in 
the charting of visual fields. 


CENTRAL VISUAL ACUITY 


Visual acuity of children old enough to know the names of letters 
is determined from one of the many modifications of the Snellen 
chart. The standard distance for viewing the chart is 20 feet. Acuity 
is recorded in the form of a fraction, the numerator indicating the 
distance of the test chart, the denominator the distance at which a 
subject with average acuity could read the same letters. For example 
the number 20/100 indicates that the acuity was so reduced that at a 
distance of 20 feet the subject could read only letters of a size that 
a subject having average acuity could distinguish at 100 feet. The 
number 20/20 indicates that visual acuity is normal. 

For children old enough to cooperate, but not old enough to know 
the names of letters, the letter E is used in a range of sizes to cor- 
respond with the letters on the Snellen chart which are tilted to 
various positions. The child is given a large plastic E to hold which 
he turns to the positions of the letters pointed out by the examiner. 

Picture charts are available; they are less accurate, but may be 
satisfactory. For very young children small plastic toys, animals or 
picture books may be substituted for the chart. 
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MOTILITY OF THE EYES 
Anatomy 


For examination of the muscles that turn the eyes and the integrity 
of their nerve supply, direct observation in a good light is usually 
adequate for purposes of neurologic examination. For disorders of the 
muscles arising from refractive errors and their consequences, more 
refined methods are used by the ophthalmologist. Most children can 
turn their eyes temporally until the margin of the cornea reaches the 
outer canthus, and nasally until it touches the caruncle. The limits 
of upward and downward rotation are less definite, but differences 
between the two eyes can be recognized readily and are helpful in 
the diagnosis of paralysis of single ocular muscles. 
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lig. 66. Schematic representation of the extraocular muscles (viewed from above). 


The action of the individual ocular muscles is illustrated in Figure 
66. The medial and lateral rectus muscles turn the globe in the di- 
rections indicated by their names. The superior and inferior rectus 
muscles likewise justify their names when the globe is already turned 
outward. In this position the oblique muscles are more effective in 
producing torsion of the eye than elevation or depression. However, 
when the eye is turned in toward the nose, the rectus muscles pro- 
duce torsion and the oblique muscles become efficient elevators and 
depressors, the superior turning the eye downward and the inferior 
turning it upward. From the primary position of forward gaze, turn- 
ing the eyes up or down is not the function of single muscles, but of 
several acting in groups. The function of individual muscles is tested 
most readily by observing them in the field of their greatest efficiency. 
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The child is asked to look first to one side, then to the other, to test 
the lateral and medial rectus muscles. Then, while he is looking to 
one side, he is asked to look up and down; in this position the out- 
turned eye is elevated and depressed by the superior and inferior 
rectus muscles, and the in-turned eye by the inferior and superior 
oblique muscles. The patient then is asked to look to the opposite 
side, and the procedure is repeated, testing the opposite pairs of 
muscles. 

The innervation of the ocular muscles is as follows: sixth cranial 
nerve to the lateral rectus, fourth to the superior oblique, third to 
all the other ocular muscles. 


Paralysis of the Ocular Muscles 


Among children the relative incidence of paralysis of the third, 
fourth and sixth cranial nerves is different from that among adults 
because the relative incidence of the causative disease processes differs. 
Whereas in adults paralysis of the third and of the sixth nerves occurs 
with about equal frequency, in children paralysis of the sixth nerve 
is several times as frequent as paralysis of the third nerve. Paralysis 
of the fourth nerve is rare in children. 

A preliminary survey of the cases of oculomotor paralysis encoun- 
tered at the Mayo Clinic during the past 12 years disclosed that in 
patients less than 16 years of age 13 had paralysis of the third nerve, 
three had paralysis of the fourth, 46 of the sixth, two of the third and 
fourth combined, three of the third and sixth combined, and one of 
the third, fourth and sixth combined. 

The cause of paralysis of the third nerve was not determined in five 
cases; it was injury to the head in six, a tumor in the third ventricle 
in one, and measles encephalitis in one. Injury to the head was the 
predominant cause. 

Paralysis of the fourth nerve was due to injury to the head in one 
case and encephalitis in two. 

The cause of paralysis of the sixth nerve was not determined in 
10 cases. In 10 it was due to injury to the head. Brain tumors, of 
which seven arose in the cerebellum, accounted for 13. There was 
one case of aneurysm of the internal carotid artery. In nine cases 
the paralysis was attributed to inflammations; two of these were due 
to poliomyelitis, four to mastoiditis, and three to meningitis. Of the 
remaining three cases, one was attributed to hydrocephalus, one to 
Gaucher’s disease, and one followed ligation of the internal carotid 
artery. In paralysis of the sixth nerve in childhood the chief causes 
are injury to the head, brain tumor and intracranial inflammation. 

Of the cases of paralysis of both the third and the fourth nerves, one 
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was ascribed to neurofibromatosis, and the cause of the other was 
undetermined. 

Of the cases of paralysis of both the third and the sixth nerves, one 
resulted from injury to the head, one from aneurysm of the internal 
carotid, and the other from meningitis. 

In the single case of combined paralysis of the third, fourth and 
sixth nerves the disorder was unilateral, and was ascribed to encephalitic 
residue following poliomyelitis. 


Conjugate and Disjunctive Paralysis 


Paralysis of conjugate gaze to the sides in children is due most 
often to involvement of the pons, either by inflammation or by glioma. 
In adults the situation is somewhat different, for they are subject to 
cerebrovascular infarcts which may interrupt the oculomotor pathways 
anywhere from the cortex to the brain stem. Paralysis of upward gaze 
results from interference in the region of the superior colliculi, most 
often from pressure by a pinealoma, occasionally by encephalitis. This 
disorder usually is accompanied by dilatation of the pupils, and if the 
lesion extends downward, there may be also a paralysis of downward 
gaze. Paralysis of convergence may follow various infectious diseases, 
especially epidemic encephalitis. Paralysis of divergence occurs under 
similar circumstances. In it the eyes remain relatively converged, 
although they can be turned freely from side to side. Distant vision 
is affected by diplopia. 


Myasthenia Gravis 


Myasthenia gravis, an occasional cause of ocular paralysis, is a rare 
disease which occurs at any age, although usually in the second or 
third decade. As it is encountered occasionally in infancy, it requires 
mention here. Basically it is a disorder at the myoneural junctions, but 
demonstrable anatomic changes in the nerves and muscles are lack- 
ing. In approximately half of the cases muscles about the eyes and face 
are the first to be affected, and they are affected at some time during 
the course of the disease in most of the cases. Ptosis of one or both 
upper eyelids is a prominent symptom, and is often associated with 
weakness of the levator muscles of the eye. One or more of the 
extraocular muscles may be involved, in one or both orbits. In the 
majority of instances the weakness involves groups of muscles and 
cannot be accounted for by impairment of any common nerve supply. 
When isolated muscles are affected, the examiner may not even think 
to consider the possibility of myasthenia gravis. The author, for ex- 
ample, can recall seeing two patients whose only ocular manifestation 
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was weakness of a lateral rectus muscle, a finding he misinterpreted 
to be the result of sixth nerve paralysis. 

Myasthenia gravis is a disease characterized by remissions and exacer- 
bations. The remissions may be of five to 10 years’ duration. In cases 
of long standing the weakness of the ocular muscles tends to be 
constant and to respond less to treatment than weakness of muscles 
of other parts of the body. The cause of the disease is unknown. 

Prostigmin and Tensilon are useful in diagnosis, and the former also 
is helpful in treatment. 


NYSTAGMUS 


When the eyes are examined for possible weakness or limitation 
of movements, nystagmus is sought. Nystagmus may be defined as an 
involuntary to-and-fro movement of the eyes. It may be present on 
forward gaze or only on gaze upward or downward or to the side. 


TABLE 11. Classification of Nystagmus 





Optic Central 


Optokinetic 
Defective vision 
Labyrinthine 


Cerebellum 
Region of vestibular nucleus 
Medial longitudinal 





Rotational fasciculus 
Caloric Miscellaneous 
Peripheral vestibular Hereditary 
disease Latent 
Muscular Occupational 
Physiologic neuromuscular Voluntary and hysterical 
Paretic Toxic 


Spasmus nutans 


Its direction may be horizontal, vertical, rotary or mixed. It has been 
described as “beating” toward the side of the quick component. 

Apparently nystagmus results from a disturbance within a complex 
apparatus which is designed to keep the eyes in constant relation to 
their environment and is intimately concerned with equilibrium. The 
visual system, the labyrinths of the inner ears, the extraocular muscles, 
and the portions of the central nervous system are elements of this 
apparatus. Lesions affecting parts of this apparatus produce to-and-fro 
movements of the eyes that differ from the movements produced by 
lesions in other parts. As a result, the site of the lesion responsible 
can sometimes be determined from the nature of the nystagmus. 

No method of classifying nystagmus is entirely satisfactory. For 
clinical purposes certain advantages obtain in an anatomic classifi- 
cation such as that presented in Table 11. No classification of nystagmus 
is entirely satisfactory, and a few varieties do not seem to fit. For 
these a miscellaneous group is required. 
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Optic Nystagmus 


This type of nystagmus originates within the visual system and may 
be physiologic (optokinetic) or the result of defective vision. The two 
varieties are altogether dissimilar in cause and in appearance. 

Oproxinetic Nystacmus. Also called “railway” nystagmus, this type 
is induced by continuous movement of points of fixation past the eyes, 
as occurs in watching a moving train or looking out the window of a 
moving car. It may be elicited by rotating a striped drum before the 
eyes. In fixing on successive points of interest, the eyes repeatedly fol- 
low one object out of range and then jump back to pick a new point. 
The to-and-fro movement of the eyes thus attains a slow and a quick 
component, a pattern that resembles nystagmus originating in several 
other ways. Changes in the pursuit pattern caused by lesions affecting 
this arc have been reported, but they appear to have only limited 
clinical application. 

Nysracmus Causep sy Derective Vision. Nystagmus of this type 
appears as a searching movement of the eyes, seemingly made in a 
vain effort to find a point of fixation. The nystagmus due to defective 
vision is rapid and pendular, lacking quick and slow phases; it is present 
on forward gaze and may increase in amplitude on gaze to the sides; 
it is most often horizontal, and it persists during the entire lifetime of 
the patient. Normally, the desire for macular fixation and the ability 
to maintain it develop during the first few months after birth. Should 
this desire be frustrated, the searching movement may continue 
throughout life. Searching nystagmus occurs in almost all cases of 
bilateral congenital defects of the macula, in cases of corneal scars 
from ophthalmia neonatorum, and in about half the cases of congenital 
cataract. In albinism, aniridia and complete color blindness the nys- 
tagmus seems to be due to the presence of small central scotomas. 

Such nystagmus seldom occurs in persons who have lost macular 
vision after the first few months of life, nor does it occur in the 
completely blind. The eyes of the blind wander in a slow, irregular 
fashion over a wide range, but not in the pattern of nystagmus. 


Labyrinthine Nystagmus 


Disturbance in the peripheral vestibular apparatus of the inner ear, 
either from stimulation or from depression, causes this type of nys- 
tagmus. It may be physiologic or pathologic. All varieties of laby- 
rinthine nystagmus are rhythmic, have quick and slow components, 
and are accompanied by distressing vertigo. 

Rorationat Nystacmus. Rotation of the head produces nystagmus 
in the plane of rotation, regardless of the position of the head. It 
seems to be due to inertia of the fluid within the semicircular canals. 
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At the beginning of turning the endolymph lags, thus in effect moving 
through the canals in a direction opposite to that of the turning. The 
eyes are drawn in the direction of flow of endolymph, and this re- 
sponse constitutes the slow phase of the nystagmus. Because the flow 
of endolymph relative to the canals is reversed when the turning sud- 
denly is stopped, the nystagmus then also reverses its direction, and 
this constitutes its quick, compensatory phase. 

Only the nystagmus persisting after the turning has ceased is studied 
clinically. Its slow component is in the direction of turning, and its 
quick component is in the opposite direction. Its amplitude increases 
when the patient looks in the direction of the quick phase and di- 
minishes when he looks in the direction of the slow phase. But the 
change of gaze, although it alters the intensity of the nystagmus, does 
not alter the direction of its quick and slow components. 

Catoric Nystacmus. A pronounced nystagmic reaction follows 
stimulation of the vestibule by application of heat or cold. Flushing 
an auricular canal with cold water causes a rhythmic movement of the 
eyes with the quick component toward the opposite side; warm water 
in the canal produces a rhythmic movement with the quick component 
toward the same side. 

NYSTAGMUS FROM PERIPHERAL VESTIBULAR Disease. Irritative lesions 
of the labyrinth give rise to mixed horizontal and rotary nystagmus, 
the quick component beating to the side of the lesion. This state is 
always of short duration, for unless the lesion heals quickly, it becomes 
destructive; when destruction occurs, the direction of nystagmus is 
reversed. 

A destructive lesion of the vestibule or vestibular nerve causes devia- 
tion of the head and eyes toward the side of the lesion. The slow 
phase of the nystagmus likewise is toward the side of the lesion, 
while the quick phase is to the opposite side. As in rotational and 
caloric nystagmus, turning the eyes toward the quick phase increases 
its amplitude, but the direction of the quick and slow components 
is not altered by change in gaze. 


Muscular Nystagmus 


PuystoLocic NEUROMUSCULAR NystacMus. Extreme lateral gaze 
elicits physiologic neuromuscular nystagmus, which consists in short 
jerks with the quick component in the direction of gaze. The jerks 
usually are greater in the out-turning eye and may be present in it 
alone. Since these irregular movements occur in many normal persons 
on looking beyond the limit of binocular fixation, they have no special 
significance. One predisposing factor is fatigue. 

Paretic NystacMus. Weakness of extraocular muscles or impair- 
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ment of their motor nerves may render them incapable of holding the 
eyes steady when they are turned away from the midline. The quick 
components represent intermittent attempts on the part of the muscle 
to do its work; the slow components show temporary relaxation. 


Central Nystagmus 


Lesions of the central nervous system within the posterior fossa 
may give rise to nystagmus. When this occurs, nerve bundles having 
connections with the vestibular nuclei usually are implicated. The 
nystagmus of central origin may be horizontal, vertical, rotary or dis- 
sociated. It is rhythmic, has a quick and a slow phase, and is of long 
duration, lasting for months or years. Unlike the nystagmus of laby- 
rinthine origin, it seldom has vertigo associated with it. ‘The presence 
of other signs of intracranial involvement may be of help in making 
the diagnosis. 

CEREBELLUM. The role of the cerebellum in production of the nys- 
tagmus is uncertain, even though nystagmus is a frequent symptom of 
cerebellar disease, for usually the vestibular nerve or nucleus, or the 
roof nuclei of the cerebellum is involved also. Characteristically the 
direction of the quick and slow movements is dependent on the po- 
sition of the eyes and changes with change of direction of gaze. The 
nystagmus associated with cerebellar disease is of two types. 

In one type the eyes are steady on forward gaze; but horizontal 
nystagmus with the quick component in the direction of gaze and the 
slow component toward the midline is elicited when the eyes are 
turned to the sides. The nystagmus resembles neuromuscular paretic 
nystagmus, except that it is more intense and paresis is not associated 
with it. Widespread destruction of the cerebellum, and also localized 
lesions, may produce this type of nystagmus. To determine whether 
the lesion is in the cerebellum or in its afferent or efferent pathway 
may be clinically difficult. 

In the other type of cerebellar nystagmus the point of rest is not 
in the midline, but is located at an angle of 10 to 30 degrees to one 
side. Again, the slow phase is toward the rest point, the quick phase 
away from it. On forward gaze there is a small rhythmic nystagmus. 
When the eyes are turned to the side opposite the rest point, the 
oscillations become slow and coarse; and when the patient looks far 
to the other side, beyond the rest point, the excursions are rapid 
and small. This type of nystagmus may not be due directly to the 
cerebellar lesion, but to an effect on other structures, notably con- 
nections with the vestibular nucleus. 

REGION OF THE VEsTIBULAR Nucteus. A lesion which affects the 
vestibular nuclei or their connections with the cerebellum or brain 
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stem may induce any one of several varieties of nystagmus, the par- 
ticular form depending probably on the location of the lesion. Knowl- 
edge presently available, however, does not permit the naming of 
specific pathways for specific types of nystagmus. Vertical and rotary 
forms are characteristic of nystagmus due to lesions in this region 
and horizontal nystagmus similar to those which arise in the cerebellum. 
Mixed varieties are frequent. 

Upward-beating vertical nystagmus becomes more intense on up- 
ward gaze, disappears on downward gaze, and is affected little or not 
at all when the eyes are turned to the sides. Downward-beating vertical 
nystagmus increases on gaze downward or to the sides, and disappears 
when the eyes are turned upward in the direction of the slow com- 
ponent. For the upward-beating nystagmus the theory that vertical 
nystagmus is caused by a lesion in the superior part of the vestibular 
nucleus is acceptable on a tentative basis. Because evidence of cerebellar 
disease is usually associated with downward-beating nystagmus, the site 
of origin is less definite. 

When rotary nystagmus is present, it appears to be positive evidence 
that the vestibular nucleus is involved. It may be clockwise or counter- 
clockwise according to the direction of the quick component. It often 
increases on lateral gaze, but change of gaze does not change the di- 
rection; for example, a clockwise beat remains clockwise whether the 
eyes are turned to the right or to the left. Rotary nystagmus is noted 
with occlusion of the posterior inferior cerebellar artery, and may 
occur with acoustic neuroma and in multiple sclerosis. Usually clock- 
wise rotary nystagmus indicates a lesion on the right and is of greatest 
amplitude on gaze to the right, and counterclockwise rotary nystagmus 
indicates a lesion on the left and is of greatest amplitude on gaze to 
the left. For infarctions within the brain stem this generalization 
seems correct, but for tumors the direction of the nystagmus should 
not be assigned lateralizing value unless other neurologic findings 
indicate it also. 

Mep1at Loneirupinat Fascicutus. Lying near the midline in the 
floor of the fourth ventricle and extending up through the midbrain 
and down through the medulla, this bundle of association fibers 
serves as a path for reflex control of the eyes, head and neck. It also 
links together the oculomotor and vestibular nuclei. Most of the 
axons comprising it arise in the vestibular nuclei. Interruption of its 
fibers or those of the neighboring bundles disturbs the coordination 
of the two eyes and gives rise to eye movements which are unequal 
or dissimilar. These include internuclear ophthalmoplegia and mon- 
ocular and seesaw nystagmus. 

Involvement of the medial longitudinal fasciculus immediately above 
the level of the abducens nucleus causes internuclear ophthalmoplegia, 














194 PEDIATRIC OPHTHALMOLOGY FROM STANDPOINT OF NEUROLOGY 


which is a special variety of paresis of conjugate gaze. In the presence 
of such a lesion there is paralysis of the medial rectus muscle of the 
in-turning eye and coarse horizontal nystagmus in the out-turning eye. 
Most often this condition is bilateral, and it then is almost pathog- 
nomonic of multiple sclerosis. When it is unilateral, it may be at- 
tributable to multiple sclerosis; but if the onset is sudden, it is more 
likely due to infarction. This type of nystagmus is suggestive of 
glioma of the pons when it occurs in children. 

The sites at which lesions cause the other type of dissociated nys- 
tagmus—that is, the monocular and seesaw forms—have not been 
ascertained. 

A small lesion within the posterior fossa can be depended on to 
produce the type of nystagmus specifically attributable to the par- 
ticular location of the lesion. However, the neural elements in this 
region lie so close together and are so intermingled that large lesions, 
especially tumors, affect several structures simultaneously and produce 
combinations of nystagmus that are almost unpredictable. For tumors 
within the posterior fossa, therefore, nystagmus has not been a reliable 
localizing sign. 


Miscellaneous Types of Nystagmus 


Herepirary Nysracmus. Constant, horizontal, pendular eye move- 
ment, lacking quick and slow components, characterizes hereditary 
nystagmus. The excursions are small on forward gaze, become coarser 
on gaze to the sides, and occur at the rate of about 120 per minute. 
Hereditary nystagmus resembles that of defective vision, yet visual 
acuity usually is good (ordinarily 20/30 to 20/50) in spite of the 
constant motion of the eyes. If the eyes could be made to stand still, 
vision probably would be normal. The mother usually first notices 
the nystagmus when the child is a few weeks to a few months of age. 
It persists throughout life. Horizontal shaking of the head sometimes 
accompanies it. Attempts to see more clearly or excitement aggravates 
this. The kind of defect responsible for hereditary nystagmus is not 
known. It is inherited most frequently as a sex-linked character, in 
some pedigrees as recessive, in others as an irregular dominant, on the 
basis of a gene on the X chromosome. Manifestation is suppressed 
in one third to one half of the women carrying the gene. 

Latent Nysracmus. In latent nystagmus the eyes are steady when 
both are open, but when one or the other eye is occluded, bilateral 
horizontal nystagmus occurs. Its quick component is toward the side 
of the uncovered eye. When both eyes are closed or when both are 
occluded, nystagmus is absent. Vision may be good when both eyes 
are open, but when one is covered, acuity is considerably reduced 
because of the resulting movement of the eyes. There is no lesion in 
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the retina, and refractive error does not appear to be a factor. Stra- 
bismus, either convergent or divergent, is associated in most cases. 
The nystagmus is greater when the better of the two eyes is covered, 
and in some instances may be induced by covering one eye but not 
by covering the other. It is present from infancy and remains un- 
changed. Reported cases lack a coordinated clinical picture, and the 
explanations of the cause of the condition are incongruous. 

OccupationaL NystacMus. All the several varieties of occupational 
nystagmus are rare, and none affects children. 

VoLuNTARY AND Hysrericat Nysracmus. The voluntary and the 
hysterical types of nystagmus are identical. A few persons have learned 
to produce nystagmoid movements of their eyes at will, either for 
the amusement of their friends or for use in simulation of conversion 
hysteria. When the muscles in and about the orbits are tightened 
suddenly, the eyes are made to jerk rapidly in a clonic manner at a 
rate of several hundred times a minute. These movements occur 
through a small range and persist for periods lasting from five to 20 
seconds. It has been described as a “shuddering” or “quivering” of 
the eyes. These movements are largely horizontal, and rotary elements 
are superimposed. The action may consist in a series of swift con- 
vergences. Since this type of nystagmus resembles none of the others, 
it presents no diagnostic difficulties. Perhaps it should not even be 
called “nystagmus.” 

Toxic NystacmMus. Many drugs, notably the opiates, barbiturates 
and ethyl alcohol, may induce toxic nystagmus. In this type the eyes 
are steady on forward gaze; when they are turned to the sides or 
sometimes upward, nystagmus appears with its quick component in 
the direction of gaze. The type which is due to cerebellar deficit is 
similar. 

SpasmMus Nutans. In this rare disorder nystagmus and nodding 
may assume diverse forms. The nystagmus is greater in one eye than 
in the other; it may be horizontal, vertical or rotary. Also it may be 
dissimilar in the two eyes. The ocular movements are rapid, short and 
pendular. The nodding may vary in amount and direction; it may be 
lateral, vertical or oblique, and is slow and inconstant. The movements 
of the head are not related to those of the eyes. The nodding usually 
appears at least several weeks before the nystagmus; it appears at the 
age of four to six months, and it and the nystagmus disappear by the 
age of three years. The origin is unknown, and the treatment likewise. 


Comment 


From the foregoing it is evident that a number of varieties of nys- 
tagmus are recognizable and that each has special characteristics. Dis- 
turbances in particular locations, namely in the visual system, the 
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labyrinth, the muscles of the eye, or the central nervous system, give 
rise to special types of nystagmus. A simple classification such as the 
one presented can aid in the interpretation of the various forms of 
nystagmus if one keeps in mind that a few varieties do not fit into 
the scheme and that complex combinations sometimes occur. 


PUPILLARY REFLEXES 


The size of the pupils is controlled by two muscles: a sphincter 
innervated by parasympathetic fibers from the oculomotor nerve and 
radially arranged dilators innervated by fibers from the cervical sympa- 
thetic nerves. Interruption of the oculomotor nerve results in a dilated 
pupil that does not react to light or adjust in convergence. Inter- 
ruption of the cervical sympathetic nerves, either within the cervical 
portion of the spinal cord or in the side of the neck along the great 
vessels, results in narrowing of the pupil with preservation of its 
reflexes. 

The pupillary reflexes are not often abnormal in childhood. The 
dilated fixed pupil of oculomotor nerve paralysis has been mentioned. 
It almost always is associated with ptosis of the upper eyelid and 
paralysis of some of the extraocular muscles. The narrowed pupil due 
to interruption of the sympathetic nerve usually is associated with 
narrowing of the palpebral fissure, a drooping of the upper lid and 
slight elevation of the lower lid, and preservation of the usual reflexes 
(Horner’s syndrome). The Argyll Robertson pupillary reaction is not 
seen in children. In the presence of pinealoma the characteristic ocular 
signs are dilatation and lessened reaction of the pupils. 


OCULAR FUNDI 


Optic Atrophy 


The optic nerve heads, a light pink color in most normal persons, 
appear pale during the first several months of life. This makes the 
diagnosis of atrophy of the optic disks in infants difficult and un- 
certain. In general, the ophthalmoscopist will avoid error in interpreta- 
tion if he will merely describe the amount of pallor of the optic disks. 
If the patient is less than a year old, he may attempt to compare 
the color of the nerve heads with that in a normal infant of the 
same age. In an older patient he may wish merely to note the presence 
of pallor and say nothing of atrophy unless wasting of nerve substance 
and loss of vision are demonstrable. 

The atrophy which follows interruption of an optic nerve or the 
chiasm, in which the nerve head is pale and its margins distinct, is 
called simple atrophy, a term preferable to the sometimes used 

















C. WILBUR RUCKER 197 


“primary.” Atrophy which follows optic neuritis or choked disk asso- 
ciated with irregularity of the disk margins and neighboring disorgani- 
zation of pigment is called secondary. 

Simple optic atrophy in children is uncommon. Among possible 
causes are craniopharyngioma at the optic chiasm, glioma of the 
optic nerves or chiasm, and congenital hydrocephalus. In the last 
condition the optic nerve heads sometimes appear normal, or, rarely, 
pallor may be present in association with a slight chronic papilledema. 

Secondary optic atrophy may follow long-standing choking of the 
optic disks or optic neuritis associated with any acute infectious disease. 


Papilledema 


Papilledema, or choked disk, is swelling and congestion of the optic 
nerve head due to increased intracranial pressure. The mechanism of 





Fig. 67. Fig. 68. 


Fig. 67. Subacute choking of the optic disk, with hemorrhages along the lower 
border. 
Fig. 68. Chronic papilledema; hemorrhages and exudates absent. 


its development is not clear. It usually appears first at the upper nasal 
margin of the disk, then at the lower nasal margin, and last of all 
at the temporal side. At first the edema of the retina extends out 
from the disk, and it does not fill in the physiologic cup until late. 
The retinal veins are engorged, and usually the central retinal vein 
within the physiologic cup does not collapse between pulses. In the 
acute and subacute phases there are retinal hemorrhages and exudates 
near the disks (Fig. 67); in the chronic phase these are likely to be 
absent (Fig. 68). As the edema fluid is absorbed first from the outer 
edges of the swollen nerve head, a subsiding papilledema is charac- 
terized by steep margins, measurable elevation of several diopters, and 
relatively little extension into the neighboring retina. 

The time required for papilledema to appear after the intracranial 
pressure is elevated is not definitely known, for seldom is it possible 
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to know when the pressure begins to rise. Several variable factors are 
involved, such as the height and the rapidity of the rise. A few days 
might be a rough estimate. The time required for disappearance of 
papilledema after lowering of intracranial pressure by removal of a 
brain tumor is known better. In a subacute case the swelling subsides 
at the rate of about 1 diopter in 10 days; in acute cases it subsides 
somewhat faster; in chronic cases, more slowly. 


Fig. 69. 





Fig. 69. Small, full optic disk of hypermetropia. 
Fig. 70. Anomalous optic disk simulating papilledema. 
Fig. 71. Hyaline masses in the optic disk. 


Subdural hematoma, resulting from head injury, leads in older chil- 
dren to papilledema. The latter is usually a late manifestation and is 
likely to be of low grade. In infants and young children the pressure 
builds up faster after head injury and leads not to papilledema, but 
to a sudden, intense engorgement of the retinal veins which results 
in bleeding into the retina and the preretinal space. The picture of 
innumerable hemorrhages over the retinas of both eyes of an infant 
is at once suggestive of subdural hematoma. The condition most closely 
resembling it is thrombosis of the central retinal vein in an adult. 

Optic neuritis in infancy and childhood is rare, but is seen at times 
in cases of meningitis and encephalitis. 
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In some optic nerve heads presenting the appearance of papilledema 
the fullness is merely a developmental anomaly and has no significance. 
The nerve heads in hypermetropic eyes are likely to be small and full 
and to lack a physiologic cup (Fig. 69). The presence of the refractive 
error aids in diagnosis, but in the absence of a significant refractive 
error, fullness of the disks may give the examiner difficulty; for excess 
glial tissue may elevate the nerve head and obscure its margins, simu- 
lating the appearance of papilledema (Fig. 70) except that there is 
no engorgement of retinal veins or any retinal hemorrhages or exudates. 
Still another anomaly that may give trouble is the presence of hyaline 
masses within the nerve tissue on the disk (Fig. 71), for usually excess 
glial tissue is associated with them, and there may be defects in the 
visual fields. 


Macular Degeneration 


Changes of diagnostic import may be encountered also at the macula. 
Two broad types of macular degeneration occur, one in association 
with cerebral degeneration, the other as an independent ocular afflic- 
tion. Of the former, several varieties have been described which are 
classified chiefly according to the age at onset. It is uncertain whether 
they are primarily degenerative or are a manifestation of lipoidosis. 
Deposition of lipid is found in the ganglion cells of the retina and 
throughout the central nervous system. The mode of inheritance is 
by a recessive gene. 

In the infantile form (‘Tay-Sachs disease) the age at onset is between 
three and nine months. The child, apparently normal at birth, becomes 
weak and apathetic, fails to raise its head or to sit up, behaves as if 
it does not see, and fails to develop. The muscles become first flaccid, 
later spastic; convulsions may occur. Within a few months to two 
years the child wastes away and dies. The retinal appearance during 
the entire course of the disease is diagnostic and constant. At the 
macula, over an area slightly larger than the nerve head, the retina 
loses its transparency and becomes white. At the center of the white 
patch—which is the site of the fovea, where the retina is thin and 
ganglion cells are absent—the choroid is visible as a bright red spot, 
customarily described as “cherry-red.” The white or gray-white appear- 
ance is due to deposition of lipid in the ganglion cells of the retina. 

A juvenile form (Batten-Mayou’s disease) occurs between the ages 
of about five and 10 years. Vision begins to fail first and eventually 
gives way to blindness. A few months or years after the onset signs 
of dementia appear; later ataxia, paralysis and convulsions, and finally 
death ensue after 10 to 15 years. The visual loss begins as a central 
scotoma. In the retina the macular area is a translucent grayish white 
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surrounded by a reddish zone in which there is granular clumping of 
pigment. There is no red spot at the fovea. Except that in this dis- 
order the rods and cones degenerate, the pathologic finding of ganglion 
cells loaded with lipid is similar in the juvenile and infantile forms. 

The other broad type of macular degeneration appears first as a 
fine granular clumping of the retinal pigment. Later the clumping 
becomes coarse and is associated with pigmentary atrophy, in which 
the affected area is sharply outlined. Loss of vision may occur beforc 
visible atrophic changes. When the macular degeneration occurs early 
in childhood, mental retardation is likely to be associated with it; 
when the onset is later, the macular degeneration is independent of 
any cerebral degeneration. 

A large number of macular degenerations have been described and 
named, and they are classified generally according to the age at onset. 


Peripheral Disorders in the Retina 


These are associated less frequently with disease of the central ner- 
vous system, their rare incidence entitling them to only passing mention. 





lig. 72. Mass of translucent globules on the surface of the retina in tuberous sclerosis. 


For example, retinitis pigmentosa with mental retardation, hypogenital- 
ism, polydactylism and obesity contributes to the syndrome of Laurence- 
Moon-Biedl. One or more clusters of numerous, small, transparent 
globules on the surface of the retina near the optic disk (Fig. 72) are 
basis enough for a diagnosis of tuberous sclerosis (Bourneville’s disease) , 
although adenoma sebaceum is likely to be visible on the face (Fig. 73). 
The picture may be completed with mental retardation, epilepsy, and 
tumors in the kidneys, heart or central nervous sytem. 


COMMENT 


This superficial survey of the manifestations of neurologic disease 
in the ocular fundi should be evidence enough of the wisdom of the 
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Fig. 73. Adenoma sebaceum in tuberous sclerosis. 


leading clinical neurologists of the late nineteenth century in their in- 
sistence that an ophthalmoscopic examination be part of a neurologic 
examination. 


Mayo Clinic 
Rochester, Minnesota 

















WHAT THE PEDIATRICIAN SHOULD 
KNOW ABOUT THE MANAGEMENT 
OF OCULAR INJURIES 


WILLIAM F. HUGHES, M.D. 


@ cular injuries in children vary little from those occurring in adults ex- 
cept for relative incidence of the different types of injury and the practical 
difficulties of examination and treatment in children. The pediatrician 
or general practitioner, who usually sees these injuries first, must decide 


TABLE 12. Classification of Ocular Injuries 





I, MECHANICAL 
A. Lacerations of the lids 
i. Simple 
2. Involving the lid margin 
3. Involving the lacrimal passages 
. Abrasions of the cornea 
. Foreign bodies on the conjunctiva or cornea 
. Contusions of the eye 
. Perforating injuries of the eye 
1. Without intraocular foreign body 
2. With intraocular foreign body 
II. THERMAL 
III. CHEMICAL 
A. Nonprogressive: acids except sulfur dioxide (sulfurous), hydrofluoric, and 
those containing heavy metals (e.g., chromic) 
B. Progressive: alkalies (e.g., lime, lye, ammonia), indelible dyes (e.g., crystal 
violet) and certain acids listed above 
C. Irritant 
IV. RADIATIONAL 
A. Ultraviolet 
B. Infra-red 
C. Electromagnetic (x-ray and gamma ray), and particulate matter (beta and 
neutrons) 
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From the Department of Ophthalmology, University of Illinois College of Medi- 
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the type and extent of the ocular damage, and whether he is able to 
provide definitive care or should administer emergency treatment before 
referral to an ophthalmologist. It is the purpose of this summary to dis- 
cuss these aspects, emphasizing (1) recognition of the common types 
of ocular injury in children; (2) treatment which might best be ad- 
ministered by the pediatrician; (3) a brief description of treatment 
by the ophthalmologist and the prognosis of more serious injuries for 
purposes of information to the pediatrician who is following the case. 
A classification of ocular injuries is given in Table 12. 


EXAMINATION TO DETECT POSSIBLE INJURY TO THE EYE 


In children over four years of age at least some estimation of the 
visual acuity can usually be made (see also p. 231). The ability to 
perceive light, detect hand movements or count fingers is of some 
value in evaluating the extent of the visual damage. An “E” Snellen 
chart affords a more accurate determination of vision, and it is remark- 
able how some children of three or four years of age can learn how to 
“play the E game,” pointing with fingers of a hand or a cardboard model 
in the same direction as the “fingers” on the FE. test chart. Good vision 
makes unlikely such serious ocular complications of injury as large 
anterior chamber or vitreous hemorrhage, cataract, retinal detachment 
or avulsion of the optic nerve. An effort should be made to determine 
the field of side vision; e.g., the ability to discern the direction from 
which a light comes (“light projection”) as a rough index of the in- 
tegrity of the peripheral retina. 

Examination of the eye may be difficult. In babies, sedation may 
be necessary, such as Seconal, 1 grain per 10 pounds of body weight 
with a limit of 3 grains, rectally in the form of a suppository or a 
capsule in which two pinholes have been punched. Immobilization 
of the head and body can be accomplished by (1) laying the child 
on its back with the head and shoulders in the lap of the examiner, 
and body and feet in the lap of the parent; or (2) “mummification”’ 
in a sheet. In cases of possible perforation of the eye too much stress 
cannot be laid on avoiding a titanic struggle accompanied by forcible 
squeezing of the eyelids which may cause further prolapse of the 
intraocular contents. Often the increased sensitivity of the eye and 
edema of the lids require the instillation of a topical anesthetic such 
as Pontocaine, 0.5 per cent, or Ophthaine, 0.5 per cent, and separation 
of the lids by the gentle insertion of small lid retractors. Focal illumi- 
nation from a flashlight brought in slowly from the side and preferably 
with dim illumination first (Fig. 74) is best for external examination 
of the integrity of the cornea, possible foreign bodies, depth of the 
anterior chamber and possible hemorrhage, position, regularity and 
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reactivity of the pupil, and possible opacity of the lens. If the pupil 
is drawn to one side, look for a possible prolapse of the iris through 
a corneal or limbal laceration, appearing as a black nubbin beneath 
the conjunctiva. Ophthalmoscopic examination is performed primarily 
to determine the clarity of the media (hemorrhage in the anterior 
chamber or vitreous, and cataract would blur or eliminate the “red 





Fig. 74. Technique of oblique focal illuminat:on for examination of the external eye. 


reflex” or details of the fundus) and possible damage to the retina 
(hemorrhages, exudates or detachment). 


MECHANICAL INJURIES 


LACERATIONS OF THE LIDS 


Simple lacerations of the lids which do not involve the lid margin 
or the region of the lacrimal passages nasally heal well without de- 
formity after ordinary first-aid treatment. The wound is cleansed 
without débridement, and the edges are sutured. For a relatively 
small laceration of this type anesthesia is usually unnecessary, and 
restraint can be obtained by “mummifying” the child in a sheet. A 
booster shot of tetanus toxoid or tetanus antitoxin is usually advisable. 
Although infections of lid lacerations are rare because of the excellent 
blood supply, antibiotics may be given for a few days prophylactically. 

Lacerations through the lid margin, especially long vertical wounds, 
may result in notching of the lid margin or eversion of the lid. This 
ugly deformity can be prevented by one of three measures performed 
at the time of primary closure. Surgically speaking, the lid consists 
of two portions, the firm inner portion or tarsus, and the outer skin 
(Fig. 75). In lacerations through the lid margin these two layers 
should be sutured separately. To prevent notching of the lid margin, 
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a small elliptical piece (1 to 2 mm.) of tarsus can be excised on 
each side of the wound away from the lid margin* and the tarsus 
then closed with interrupted, buried 0000 chromic catgut sutures 
(Fig. 76). This produces a temporary outward puckering of the margin 
of the tarsus which anticipates and compensates for later scarring and 
tendency for notching. The skin laceration is then sutured inde- 
pendently over this with interrupted 5-0 silk or nylon sutures. 

The cut edges of the tarsus can be closed tightly by a second 
method; i.e., making a tongue-and-groove joint.* On one side of the 
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Fig. 75. Drawing to emphasize the 2 layers of the lid which must be considered 
separately in surgical repair of lacerations. The arrow points to the “gray line” between 
the lashes and tarsus, separating the 2 layers. 


laceration the so-called gray line between tarsus and lashes is split 
for about 2 mm. horizontally and 4 mm. vertically. On the other 
side of the laceration the cut tarsus is sharpened into a wedge, largely 
by shaving off the conjunctival side of the tarsus. This wedge is then 
fitted into the previously prepared groove on the other side, and 
sutured with a single 0000 black silk mattress suture placed vertically 
from the conjunctival side outwards (Fig. 77). One or two additional 
6-0 black silk sutures can be used if necessary to approximate the cut 
edges of the lid margin, and the skin is closed separately. 

A third method to prevent lid notching, especially after longer 
vertical lacerations, consists in the “halving” procedure described by 
Wheeler. The purpose of this technique is to avoid a through-and- 
through wound of both skin and tarsus which might later form a 
dense vertical scar which contracts and produces ectropion. Just as 
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the carpenter halves two boards to make a strong joint, the two 
surgical layers of the lid can be halved by excising about 2 mm. of 
tarsus on one side of the laceration, and about 3 mm. of skin on 
the other side. The two halves can then be overlapped and closed 
with a single 0000 black silk mattress suture (Fig. 78). Additional 
sutures can be used to close the edges of the skin. 





Fig. 76. A, Vertical laceration through the lid margin with retraction of skin 
edges. The elliptical area of tarsus to be excised is outlined by a dotted line. B, After 
suturing the tarsus with interrupted 0000 chromic catgut, the lid margin puckers 
upwards. The skin is closed separately. 


These procedures are sufficiently extensive and delicate to require 
either a well set-up minor surgery or operating room and adequate 
anesthesia. For young children, general anesthesia is of course neces- 
sary, although for some older children and smaller lacerations the 
desired closure can be done after regional infiltration with procaine. 

Lacerations through the region of the lacrimal passages of the nasal 
portion of the lower lid may later interfere with proper drainage of 
tears into the nose and result in annoying epiphora. The integrity of the 
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Fig. 77. Tongue-and-groove closure of tarsus, and halving procedure. A, Veztica! 
laceration through lid margin. B, Splitting for 2 mm. between tarsus and skin on the 
left side of the laceration to form “groove,” and shaving off tarsus on right to form 
“tongue.” In addition, skin has been excised on right to form a “halving” closure 
(see Fig. 78), and a relaxation triangle of skin has been excised below and left. } 
C, Placement of 0000 black silk mattress suture from conjunctival side outwards. ; 
D, Closure of incisions, forming a tongue-and-groove joint in tarsus, and halving P| 
closure with skin overlapping the tarsal incision. (From Wendell Hughes, Mosby, Sy 
1954.) i 
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Fig. 78. “Halving closure” of laceration of upper lid. (Wheeler: Collected Papers of 
John M. Wheeler on Ophthalmic Subjects. Columbia University Press.) 
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lacrimal passages of the upper lid is not essential. Epiphora can be 
produced by cicatricial eversion of the lower punctum (opening of 
the canaliculus) away from its normal contact with the bulbar con- 
junctiva. This can be prevented by careful suturing of the laceration, 
trying to avoid a long, deep, vertical scar by suturing in layers and by 
a form of Z-plasty if necessary. Epiphora can result from a laceration 
through the lower canaliculus, which carries the tears from the punctum 
into the lacrimal sac. 

Although the continuity of the cut canaliculus is re-established at 
the time of the primary repair, this drainage pathway may become 
constricted later by scarring. An attempt should be made to re-establish 
this channel. The upper end of the cut canaliculus can be located 
in the laceration by inserting a blunt probe through the punctum. 
The lower end of the cut canaliculus can be found by injection of 
sterile milk through the punctum of the upper lid and noting the 
point of regurgitation. Some sort of stylet is then passed through 
the punctum, down the canaliculus across the cut ends, into the 
lacrimal sac, and preferably through the nasolacrimal duct into the 
nose and out of the nares. A heavy silk or nylon suture, a blunted 
hypodermic needle or, preferably, a small polyethylene tube threaded 
inside a blunted lumbar puncture needle for placement can be used. 
The wound is accurately sutured over this stylus, which is left in 
place as long as no necrosis occurs around the punctum—several weeks 
if possible. In spite of these heroic measures, the result is often 


disappointing. 


ABRASION OF THE CORNEA 


The cornea can be denuded of epithelium by any foreign object; 
c.g., scratches by fingernails, twigs, and edges of paper. The areas of 
cornea which have been denuded of epithelium can be demonstrated 
easily by staining with fluorescein (Fig. 79). Because a solution of 
fluorescein made up by the local pharmacy in a dropper bottle becomes 
easily contaminated by pathogenic Pseudomonas (pyocyaneus) or- 
ganisms, this source of fluorescein should be abandoned. The com- 
mercial preparations of sterile fluorescein in plastic dropperette bottles 
are satisfactory if care is taken not to contaminate the tip of the 
bottle. If such solutions are used, they must be washed out of the 
eye with saline solution before the green-staining areas of denuded 
cornea become visible. The safest source of fluorescein is to saturate 
cotton toothpick swabs or strips of filter paper with 20 per cent 
fluorescein, let them dry, autoclave them and store them in a sterile 
bottle for future use. Then, at the time of examination, all that needs 
be done is to touch the fluorescein swab on the bulbar conjunctiva, 
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allow the patient to blink a few times, and examine the cornea for 
staining. 

If an abrasion of the cornea is found, foreign matter should be 
removed by lavage of the eye with sterile normal saline solution or, 
if necessary, by using a sterile cotton swab. Antibacterial solution 
can be instilled; e.g., Neosporin (gramicidin, neomycin and polymyxin), 
sodium sulfacetamide, 10 per cent (Sulamyd), or Gantrisin, 4 per 
cent. It is probably less desirable to instil ointments because of some 
inhibitory effect of the ointment base on the regeneration of the epi- 





Fig. 79. Abrasion of cornea, within arrows, which has been stained green with 
fluorescein. 


thelium and the possibility that the epithelium may grow over the 
ointment globules. A sterile eyepad and firm pressure bandage are 
then applied. Systemic analgesics can be given, but the instillation of 
anesthetic drops on the eye should be avoided, because their excessive 
use inhibits regeneration of the epithelium. 

The time of the first dressing and re-examination varies. For small 
abrasions, the eye can be examined two days later for evidence of 
healing (reduced area of staining) or possible infection, as manifested 
by increased redness and irritability of the eye, continued staining 
and fuzzy white margins of the ulcer (Fig. 80). If an infected corneal 
ulcer appears to have developed, it is probably best to refer the child 
to an ophthalmologist for treatment, including a culture, sensitivity 
tests if staphylococci or pyocyaneous is found, intensive local use of 
specific antibiotics (solutions, ointments or subconjunctival injections ) 
and atropine. For very large abrasions or those in which the initial 
abrasion has healed poorly, it is probably best to leave the pressure 
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dressing on the eye for at least four days, and in addition prescribe 
a broad-spectrum antibiotic systemically as prophylaxis against infection. 

Occasionally abrasions do not heal well or may recur after healing, 
the entire corneal epithelium becoming loose and desquamating. This 
requires what at first glance might appear to be radical treatment; 
viz., cauterization of the entire cornea with 2 per cent iodine for one 
minute, instillation of 4 per cent cocaine to stop the action of the 
iodine, and mechanical removal of the opaque loose epithelium by 
scraping with a rounded Bard-Parker blade (no. 15) or a tightly- 
wound, sterile cotton toothpick swab. A tight pressure bandage and 
systemic antibiotics are then given, and the bandage is left in place 





Fig. 80. Infected cormeal ulcer, showing vascular congestion, ulceration, and white 
infiltration by inflammatory cells. 


for about one week while the epithelium regenerates. Fortunately, if 
the underlying corneal stroma is not involved, the epithelium re- 
generates in normal fashion without producing any corneal opacity or 
reduction in vision. 


CONJUNCTIVAL OR CORNEAL FOREIGN BODIES 


Fortunately, most foreign bodies which blow into the eye are elimi- 
nated by the reflex lacrimation and blinking produced. However, they 
may become embedded in the cornea, and are most easily detected 
by oblique focal illumination (Fig. 74) and the use of some magni- 
fying device such as a loupe or slit lamp. Not infrequently, foreign 
bodies lodge on the shelf created inside the upper lid by the upper 
border of the tarsus, resulting in a scratching sensation on blinking. 
This area is visualized by everting the lid as shown in Figure 81. 
The conjunctiva and lower fornix are examined as shown in Figure 
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82. After instillation of local anesthesia such as Pontocaine, 0.5 per 
cent, or Ophthaine, 0.5 per cent, foreign bodies on the surface of the 
cornea or conjunctiva can usually be removed by a sterile, tightly- 
wound cotton toothpick swab. 

Foreign bodies more deeply embedded in the cornea are best re- 
moved by some sort of metal spud; e.g., a hypodermic needle or 


A 





Fig. 81. Technique of everting upper lid for examination of the upper palpebral 
conjunctiva. The child is instructed to look down. A, The lashes and lid margin are 
grasped with the left hand, and the lid is pulled away from the globe. A cotton 
swab, blunt rod or back of a fingernail is placed just above the upper border of the 
tarsus (about 1 cm. above the lid margin). Downward and inward pressure on the 
swab causes buckling of the tarsus and eversion of the lid. B, The lid is kept everted 
by pressure with the finger tip, and is restored to its normal position by having the 
child look up. 


foreign body spud which may be shaped like a niblick. With good 
illumination and magnification the spud is introduced from the side, 
more or less tangent to the cornea, and is slipped under the foreign 
body, which is pried up much as one might raise a cobblestone in the 
street with a crowbar. As much of the “rust” surrounding the for- 
eign body is removed as possible without causing undue damage to 
the underlying corneal stroma. Much of the “rust” sloughs out spon- 
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taneously, or the residuum may be covered satisfactorily by epithelium 
without subsequent difficulty. An antibacterial solution or possibly 
ointment is instilled, and the eye tightly patched. Analgesics are given 
systemically for pain. The following day the eye is re-examined rou- 
tinely for evidence of infection, as described previously for corneal 
abrasion (Fig. 80). 

Special instances arise in which a baby or very young child has a 
corneal foreign body which cannot be removed because of the prac- 
tical problems of cooperation. If the foreign body is not directly in 
the center of the pupil, it is justifiable to instil a liberal amount of 





Fig. 82. Examination of the lower fornix or conjunctival cul-de-sac. 


antibiotic ointment such as Neosporin, patch the eye, and re-examine 
daily. Many of these foreign bodies will slough out spontaneously 
without undue scarring. 


CONTUSIONS OF THE EYE 


Nonperforating injuries of the eye can result from air blast, in- 
directly from a blow to the bony orbit, or from a direct blow to the 
eye. Some of the more frequent or important results of these contusions 
will be discussed. 


Subconjunctival Hemorrhage 


This can occur spontaneously, usually in older persons, or can result 
from minor injury at any age. ‘he sudden and alarming appearance is 
that of a blotch of red hemorrhage beneath the bulbar conjunctiva, 
usually in one or two quadrants only (Fig. 83). The eye remains 
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Fig. 83. Subconjunctival hemorrhage. 


asymptomatic. Such a hemorrhage is absorbed spontaneously, with or 
without treatment, in seven to 14 days. Cold compresses the first day and 
warm compresses subsequently can be prescribed for the parent’s 
morale. 


Anterior Chamber Hemorrhage 


This common complication of blunt injury can result from tearing 
of the root of the iris from its attachment to the sclera (iridodialysis, 
Fig. 84), thereby rupturing the perforating vessels at the limbus (Fig. 
85). Although the initial hemorrhage in the anterior chamber may 
be slight, recurrent bleeding can change the prognosis seriously and 
result in loss of all vision in the injured eye. For this reason the 
responsibility for all children with anterior chamber hemorrhages 
should probably be shared with the ophthalmologist. 

Initially, bed rest, mydriatics such as homatropine alternating with 
miotics such as pilocarpine, and binocular patching are indicated as 
long as the hemorrhage appears to be absorbing. The ophthalmologist 
maintains vigilance for signs of increased ocular tension (glaucoma); 
e.g., pain in the eye, increased congestion, and steaminess of the 
cornea. Palpation of the globe is undesirable; if a definite decision 
must be made concerning a possible glaucoma, tension should be 
taken as gently as possible with a tonometer. Diamox, which inhibits 
the formation of aqueous and thereby reduces intraocular pressure, is 
ideal for this type of secondary glaucoma, and can be given to infants 
or children in dosages of 5 to 10 mg. per kilogram four times a day. 
Miotics such as pilocarpine should be substituted for mydriatics. Re- 
current hemorrhages, clot formation and secondary glaucoma will 
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result after a few weeks in blood staining of the cornea. Before this 
sequence of complications has developed fully, the ophthalmologist 
may decide to remove the blood clots. In general, however, this should 
be postponed as long as possible, because premature evacuation of the 
blood accomplishes little if bleeding recurs. 





Fig. 84. Traumatic iridodialysis, showing displacement of pupil upwards, and area 
below and right where the root of the iris has torn away from its attachment to the 
sclera. 





Fig. 85. Anterior chamber hemorrhage, obscuring a view of the iris and pupil. 


Cataract and Dislocated Lens 


Rupture of the lens capsule and opacification of the lens are un- 
usual after nonperforating injuries, but occasionally the zonules which 
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hold the lens in position may be ruptured, resulting in partial or 
complete dislocation of the lens. In such a case the fundus details 
will be seen poorly with the ophthalmoscope. The question of surgery 
by the ophthalmologist consists in weighing the visual handicap pro- 
duced by the lens damage, possible complications from the cataract 
or dislocated lens (e.g., glaucoma), and the proper timing for surgery. 


Vitreous Hemorrhage 


This complication is detected by noting a black rather than a red 
reflex with the ophthalmoscope, or, in lesser degrees, large black 
floating opacities or blood in the vitreous obscure fundus details. 
This may be accompaned by an invisible rupture of the sclera, at the 
thin portion just behind the insertion of the recti muscles. Such an eye 
usually has mushy soft tension and poor light projection. 

Although an eye which suffers such a severe contusion rarely re- 
covers useful vision, an occasional success rewards the surgeon who 
sews up the scleral rupture. If the globe is not ruptured, such vitreous 
hemorrhages show such a great capacity for reabsorption over a period 
of several months that the dictum has been made, “Never despair of 
a vitreous hemorrhage.” Relatively little blood will absorb all light. 
However, an eye which suffered a large vitreous hemorrhage previously 
may have “floaters” visible to the patient indefinitely, and may later 
develop a retinal detachment. No treatment known at present will 
hasten the reabsorption of the hemorrhage. Evacuation of the hemor- 
thage and replacement with saline solution or other vitreous is a 
heroic procedure which has been utilized occasionally with relatively 
little success in cases with vitreous hemorrhage persisting for over a 
year. 


Fundus Changes after Contusions 


The most common early changes are edema (“commotio retinae’”’), 
hemorrhages and exudates (Lister's “blood and thunder fundus”). 
These changes slowly disappear and are replaced by areas of atrophy 
and scarring. Ophthalmoscopically, these may look like ordinary 
atrophic chorioretinitis with mottling of white areas and pigmentation, 
a crescentic line of scarring between disk and macula (rupture of 
choroid, Fig. 86) or a hole in the macula. Significant reduction in 
vision depends on whether the macula itself is involved in the atrophy 
and scarring. Although proof is lacking, the systemic administration of 
corticosteroids immediately after such an injury may hasten the reso- 
lution of the edema, hemorrhages and exudates with reduced retinal 
scarring. 

A late complication of damage to the retina and hemorrhage in 
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the vitreous may be the production of a retinal tear which permits 
vitreous fluid to flow behind the retina and produce a retinal detach- 
ment (Fig. 87). The retinal tear may involve a retinal vessel, producing 
a vitreous hemorrhage. Many such cases can be treated successfully by 
surgery, involving the evacuation of subretinal fluid, buckling inward of 





Fig. 86. Chorioretinal scars between disk and macula resulting from previous rupture 
of the choroid. 





Fig. 87. Retinal detachment following injury, showing a red horseshoe-shaped retinal 
tear (up and left), and elevated, gray, billowing folds of retina above. 
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the sclera and choroid, and diathermy coagulation in the region of the 
tear to seal it off by the formation of scar tissue. 

A rare complication of blunt injury is damage to the optic nerve. 
It can be torn or avulsed from its attachment to the globe at the 
time of injury. Occasionally a fracture at the apex of the orbit will 
damage the nerve in the optic foramen, either immediately or later 
as the formation of bone callus gradually compresses the nerve and 
produces optic atrophy. The latter complication is amenable to de- 
compression therapy by the neurosurgeon if the condition is diagnosed 
by x-ray. 


PERFORATING INJURIES WITHOUT RETAINED INTRAOCULAR 
FOREIGN BODY 


The proclivity of children to play dangerously is demonstrated by 
the fact that about one third of all the perforating injuries occur in 
children.! The prognosis after perforating injury is relatively poor, 
about one third of the eyes being blind, and about one third ultimately 
obtaining good vision of 20/40 or better. The result is better if repair 
can be accomplished under operating room conditions within six hours 
after injury. It therefore behooves the physician who first sees the 
patient to administer first-aid treatment and make arrangements for 
definitive care as soon as possible. As pointed cut previously, any 
initial examination is performed with care to avoid further prolapse 
of intraocular contents. 

A laceration through the cornea is of course visible on external 
examination. However, a small laceration at the corneoscleral junc- 
tion may be represented only by a small black spot of prolapsed iris 
(Fig. 88). This acts as a plug against the further loss of intraocular 
contents and also against the intraocular penetration of pathogenic 
organisms. Accordingly, the prolapsed iris should not be disturbed 
until it can be excised completely and the wound closed securely with 
sutures. After the diagnosis has been made, both eyes are covered, 
and the child transported as gently as possible to the hospital. If any 
delay is expected, a prophylactic injection of antibiotic systemically 
can be given; e.g., penicillin and streptomycin. 

At the time of the repair, to obtain a high intraocular concentration 
of penicillin and streptomycin, it is desirable to give a subconjunctival 
injection of 100,000 to 200,000 units of crystalline penicillin G (the 
soluble form, not Crysticillin) plus 20,000 to 50,000 micrograms of 
streptomycin in 0.25 cc. of sterile water and 0.1 cc. of 1:1000 epi- 
nephrine. Intraocular infection is one of the most common serious 
complications of perforating injuries of the eye, and unfortunately 
the systemic administration of antibiotics alone does not seem sufficient 
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to prevent or overcome intraocular infection. Damage to the lens 
and traumatic cataract, massive intraocular hemorrhage, and loss of 
vitreous also are undesirable prognostic factors. 

A few words should be written of the dreaded possibility that an 
inflammatory reaction might be instigated later in the noninjured 
eye, namely, sympathetic ophthalmia, or uveitis. In the past this 
occurred in perhaps 0.1 to 0.5 per cent of perforating injuries near the 
corneoscleral junction involving the iris or ciliary body. It does not 
appear until a minimum of 10 days after injury, and usually three 
weeks to three months or longer. The uveitis in the noninjured eye 





Fig. 88. Prolapse of iris tissue, appearing as black nubbins of tissue beneath the 
conjunctiva. Note defect in pupil above. 


does not develop if the injured eye has been enucleated previously. 
Accordingly, it is safe to observe the injured eye for 10 to 14 days 
after injury, at which time the ophthalmologist must decide whether 
the risk of sympathetic ophthalmia is more important than the chances 
of obtaining useful vision in the injured eye. Factors suggesting a 
poor visual prognosis would favor early enucleation; e.g., a long lacera- 
tion through the center of the cornea with injury to the lens and 
loss of vitreous, a massive intraocular hemorrhage, mushy soft tension, 
persistent uveitis and poor light projection. Once sympathetic oph- 
thalmia has developed in the injured eye, it does no good to remove 
the injured eye, which eventually may have the best vision. 

Before sympathetic ophthalmia was treated with corticosteroids, 
the visual prognosis was poor, blindness resulting in about one third 
of the cases, and about one third of the cases obtaining fair vision. 














220 THE MANAGEMENT OF OCULAR INJURIES 


Although there are no recent statistics, the use of corticosteroids both 
locally and systemically over a period of at least several months has 
apparently improved the prognosis significantly. Either hydrocortisone, 
2.5 per cent, or prednisolone, 1.5 per cent, can be used as solutions, 
or 1.5 or 0.5 per cent ointments respectively can be instilled into 
the eyes with sympathetic ophthalmia, combined with the systemic 
administration of prednisone or prednisolone for several months in 
doses just sufficient to allay the inflammation. Withdrawal of such 
treatment is done under close observation. 


PERFORATING INJURIES WITH RETAINED INTRAOCULAR 
FOREIGN BODY 


The amount of reaction caused in the eye by a foreign body is 
influenced by (1) infection carried in by the foreign body; (2) lo- 





Fig. 89. Siderosis bulbi following a retained intraocular piece of iron. The eye is blind. 


cation of the foreign body in the eye, being better tolerated in the 
sclera and lens; and (3) the type of foreign body. Glass is well 
tolerated, and aluminum produces slow degenerative changes. Wood 
becomes surrounded by a foreign body reaction and fibrosis. Iron 
produces later degenerative changes and blindness (“siderosis bulbi’” ) 
with deposition of iron oxides in the inner layer of the retina around 
vessels, epithelium of the ciliary body and iris, beneath the lens 
capsule, and in the periphery of the cornea (Fig. 89). The copper 
alloy in dynamite caps produces a more destructive reaction, depend- 
ing on the percentage of copper in the alloy. 

Because of the poor prognosis in eyes with retained foreign bodies, 
and for obvious medicolegal reasons, it behooves the physician to 
take routinely x-ray films in all cases of perforating injuries of the 
globe. Lateral and Caldwell (or Waters) views of the orbit are suf- 
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ficient for radiopaque foreign bodies. Glass or wood in the anterior 
portion of the eye can often be detected by bone-free x-ray studies 
utilizing a lateral view with dental film placed in the inner corner of 
the eye. To determine whether a foreign body is actually within the 
globe or just in the orbit, two or more pictures can be taken with the 
eye rotated in different positions (Fig. 90). However, with this tech- 
nique a foreign body exactly in the center of rotation of the eye will 
not move, and one just outside the globe might be moved by the 
surrounding Tenon’s capsule, yielding a false impression of being 
intraocular. More exact localization methods of Sweet or Comberg 
relate the foreign body to known reference points in front of the eye. 





Fig. 90. Lateral x-rays of orbit showing a sliver of metal. The eye was rotated 
between pictures, producing displacement of the foreign body relative to the bony 
orbit. This strongly indicates that the metal is probably within the eye. 


For magnetic foreign bodies, a Berman electromagnetic localizer 
can be used either for diagnosis or for localization at the time of 
operation, the metal creating a disturbance in the weak electromag- 
netic field at the tip of the applicator. After accurate localization has 
been accomplished, an incision is made through the cornea or sclera 
nearest the foreign body, the foreign body is extracted with a magnet, 
and diathermy is applied in the region of the scleral incision to seal 
off the hole produced in the retina and thus reduce the likelihood of 
later retinal detachment. Nonmagnetic foreign bodies are almost im- 
possible to extract successfully unless located in the anterior chamber, 
iris or lens. 
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THE MANAGEMENT OF OCULAR INJURIES 
THERMAL BURNS 


If the conjunctiva or cornea is burned, antibiotic ointments can be 
instilled. For burns of the skin of the lids the treatment is similar to 
that for burns elsewhere in the body. Petrolatum on fine-meshed gauze 
or nylon cloth, a bulky layer of fluffed gauze and firm bandage (e.g., 
Ace) is applied. Antibiotics are given parenterally, and the bandage 
is removed after seven to 10 days. Later split-thickness grafts or full- 
thickness grafts from the other upper lid or behind the ear may be 
necessary, combined with mucous membrane grafts for the conjunctiva. 


CHEMICAL BURNS 


As outlined in Table 12, the most common serious and progressive 
chemical burns in children are those from alkalies such as household 





Fig. 91. Progressive course of a severe lime burn. A, Recent burn, showing ischemic 
necrosis of the conjunctiva and sclera, and cloudiness of the cornea. B, Healing with 
beginning overgrowth of the cornea by vascularized scar tissue (pseudopterygium ). 
C, Complete symblepharon of scar tissue, covering the cornea and adherent to the lids. 


ammonia, lime, lye or refrigerator fluid (Fig. 91). Because these 
corneal burns are irreversible and often progressive, the essential part 
of treatment is removal of the caustic agent before it has had time 
to produce damage. Accordingly, it is far better for the parents to wash 
out the eye with any available bland fluid (e.g., water from the tap) 
immediately than to rush the child without first-aid treatment to the 
physician to obtain neutralizing agents. The physician can be of help, 
however, especially when solid particles of caustic remain in the eye. 
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Because of blepharospasm, a local anesthetic is instilled. Then the 
eye can be thoro. ‘hly flushed for five to 10 minutes with saline solu- 
tion from an irrigating syringe, especially under the lids, using a lid 
retractor if necessary. If available, 1.5 per cent sodium bicarbonate 
solution can be used to neutralize acids, or an acetate buffer to 
neutralize alkalies: 


(000.0 Ce 
Distilled water, Gs. .....:..:- naan - 
Sodium acetate * 3 HeO ....... 6.8 gm. (0.05 molar) 
Comcial acetic acid 2... oo esas Herre: 2D aee 0.09 Mow 


This buffer might well be instilled every 15 minutes for one hour and 
then every hour for 24 hours to neutralize any residual particles of alkali. 

‘l'o combat secondary complications, the following may be necessary: 
(1) cold compresses for about 10 to 15 minutes every hour to combat 
edema; (2) 2 per cent homatropine or | per cent atropine once a 
day to combat iritis; (3) hydrocortisone, 0.5 to 2.5 per cent, or predni- 
solone, 0.5 per cent, four times a day, beginning the first day, to 
combat the inflammatory reaction and later corneal vascularization; 
and (4) antibiotic drops (e.g., Neosporin) beginning 24 hours after 
injury. Ointments should probably be avoided until the corneal epi- 
thelium has regenerated, although they have been recommended to 
lessen adhesions between the lids and globe. Large areas of corneal 
necrosis, sloughing or perforation may require a lamellar corneal graft 
or possibly coverage by a conjunctival flap. Adhesions between lids 
and globe may require a later mucous membrane graft. 

Unfortunately, residual large areas of opaque corneal scar contain- 
ing many blood vessels form poor candidates for later corneal trans- 
plantation, although smaller scars without many vessels can be replaced 
later with a clear corneal graft. In spite of advertisements, several 
investigators have shown that Hydrosulphosol is without value in the 
treatment of chemical burns of the eye. 


RADIATIONAL INJURY 


If children are to be spared exposure to the atomic bomb, serious 
radiational injuries to the eyes will be seen rarely. Infra-red rays can 
produce superficial burns, the so-called glass-blower’s cataract, and 
serious burns of the retina and macula (“eclipse blindness”). Ultra- 
violet, not infrequently seen after undue exposure to the sun (“snow 
blindness”), sunlamps and unprotected exposure to arc welding (“flash 
burn’), produces a self-limited conjunctivitis and superficial punctate 
erosion of the cornea. An anesthetic ointment and cold compresses 
can be prescribed to relieve the intense pain. Ionizing radiation from 
an atomic bomb or from x-ray treatment can produce damage, espe- 
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cially to the cornea and lens. From 500 to 1000 roentgens or rep 
of beta particles, x-ray or gamma rays can produce lens opacities or 
cataracts after a few years. Neutrons from an atomic blast are even 
more cataractogenic, as little as 10 rep (2 times 10° n/cm.*) producing 
lens opacities in rabbits. 


SUMMARY 


An expression of current management of ocular injuries in children 
has emphasized those conditions which the pediatrician or general 
practitioner might best handle, with a brief description of the treat- 
ment of more serious injuries by the ophthalmologist. The pediatrician 
is most often called upon to handle simple lacerations of the lids, 
abrasions of the cornea, foreign bodies on the cornea or conjunctiva, 
thermal or chemical burns, and excessive exposure to ultraviolet light. 
He must also render first aid for contusions and perforating injuries 
of the eye, and recognize the seriousness of many of these injuries 
which require care by the ophthalmologist. 
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CONGENITAL GLAUCOMA 


OTTO BARKAN, M.D. 


WILLIAM J. FERGUSON, JR., M.D. 


Primary congenital glaucoma, or infantile glaucoma, is a disorder 
resulting from defective development of the ocular drainage mechanism 
of the anterior chamber angle. Abnormally high intraocular pressure 
results. Approximately half of the cases are apparent at birth. The 
rest appear within three to four months, though a few cases appear 
later. The etiology seems to be genetic." 


SYMPTOMS 


Symptoms by which this disorder can be recognized are excessive 
photophobia, haziness or lack of brilliance of the cornea, and in- 
equality of or abnormally large corneas. Normal corneas over 12 mm. 
in diameter are rare in babies. Epiphora and blepharospasm are asso- 
ciated with the photophobia. Actual diagnosis is made by examination 
under anesthesia when tonometry shows the intraocular pressure to 
be abnormally high. The eye of an infant is distensible, and glaucoma 
stretches all the ocular coats. If the cornea is enlarged, ruptures of 
Descemet’s membrane are nearly always present. They appear as faint 
gray stripes on the cornea. Most parallel the limbus in its outer third, 
but can appear anywhere on the cornea. A tear through the central 
corneal area can disturb vision for life. Tears in Descemet’s mem- 
brane are nearly pathognomonic of glaucoma in babies, for we have 
seen them only in glaucoma and forceps injuries in which the eye was 
compressed by a forceps blade. 

Gonioscopy, or examination of the chamber angle detail with a 
contact lens and microscope, will show peculiarities of development. 
The most outstanding of these is an apparent abnormality in the 
insertion of the iris.” 
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In any baby with photophobia or abnormality of corneal clarity 
or diameter it is essential and imperative to rule out glaucoma. Failure 
to do so may mean blindness. Therapy is surgical and must be done 
before the eye is distorted and damaged by the elevated intraocular 
pressure. Damage done by glaucoma is permanent and _ irreparable, 
so that early diagnosis and surgical therapy are the only effective 
means of combating this disease. Half of the cases could be recognized 
at birth by a careful look at the eyes of newborns. The rest can be 
recognized if watched for in routine examinations during the first four 
to five months of life. 

In half of the cases both eyes are involved. Males are involved 
more frequently than females (60:40 ratio). 


ETIOLOGY 


The genetics of this disorder show that it is usually transmitted as 
an autosomal recessive characteristic. An example of this in our series 
occurred when two sibs married two sibs who were first cousins. 
Congenital glaucoma appeared in the offspring of both families. The 
parents here, while having normal eyes, were recessive carriers of a 
defective gene. Inheritance of an identical defective gene from each 
parent resulted in the appearance of congenital glaucoma in the child. 
Recessive disorders may be expected to involve one child in four by 
the law of averages. Two of our cases appear to have been transmitted 
in dominant fashion, since they involve one parent and a child. As 
only two generations are involved, this is not conclusive proof that the dis- 
order is dominant, but is suggestive. Autosomal dominant disorders 
can be expected to involve half the children of an affected family. 
Parents of involved children should be informed of its familial nature 
and the possibility of subsequent children being affected. While the 
vast majority of children involved with congenital glaucoma are normal 
otherwise, there is an increased incidence of mental retardation and 
defective hearing in these children. We do not find other congenital 
eye defects associated with congenital glaucoma except in rare in- 
stances. An exception is the rare syndrome of Lowe, Terry and Mac- 
Lachlan, in which decreased renal ammonium production, congenital 
glaucoma, and mental retardation are associated as a genetic defect.’ 


PATHOLOGY 


The pathology of congenital glaucoma is confused by the fact that 
most eyes that reach the pathologist are severely stretched and de- 
generated, and have been subjected to much surgery. Much of the 
pathology previously attributed to congenital glaucoma is secondary. 
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The pathology of early cases shows that the universal finding is an 
abnormality in the apparent iris insertion. The iris inserts into the 
trabeculum, covering it to a variable degree. Semitransparent tissue 
veils the peripheral iris and inner trabeculum. This is probably an 
alteration of the uveal portion of the trabeculum and serves to pin 
the iris up abnormally. This may be an incomplete cleavage of iris 
tissue from posterior cornea.® Opening of the chamber angle is a slow 
process occurring relatively late in fetal life.’ There is an associated 
abnormality of trabecular permeability to aqueous. 

In glaucoma there is an imbalance between aqueous production by 
the ciliary body and aqueous outflow by way of the canal of Schlemm 
and the venous system. Not all cases of congenital glaucoma have 
elevated intraocular pressure at birth, since the ciliary body is also 
forming in the first few months of life. Imbalance occurs when the 
aqueous production exceeds the outflow. Pressure rises and corneal 
opacity occurs if the rise is rapid or severe, as is usual. In normal 
infants the canal of Schlemm can be filled with blood readily by 
compressing the jugular veins. The same is true of eyes with congenital 
glaucoma controlled by goniotomy. In this group of eyes the canai 
of Schlemm is present and no obstruction exists between the canal 
and the venous system. The defect must, therefore, be in the per- 
meability of the trabeculum to aqueous. This explains the mode of 
action of the goniotomy operation, which consists in making a super- 
ficial cut in the trabecular tissue. 


TREATMENT 


Surgery is the accepted form of therapy for congenital glaucoma, 
and the preferred operation is goniotomy.® The operation is exacting 
and requires scrupulous attention to detail. The technical details of 
this procedure are described elsewhere,* but, in essence, a surgical 
contact lens is applied to the eye and under direct vision a cut is 
made in the trabeculum. Technical ability to do this depends on the 
clarity of the cornea. It is rare for corneal opacity to be so great that 
a goniotomy operation cannot be done under direct vision. Hazard 
to the eye in this procedure is very small, indeed. The goniotomy 
operation (one or more is needed) carries a chance of success of 75 
per cent in early congenital glaucoma. Good results vary greatly with 
the age at onset of the disorder. The rare baby with chalky white 
cornea at birth has almost a hopeless outlook. The baby whose eye 
clouds first at three to four months and has prompt attention has a 
chance of success approaching 100 per cent. In cases in which goni- 
otomy cannot be done or in which it fails, goniopuncture,’ cyclo- 
diathermy*® or adult-type glaucoma operations may be tried. These 
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carry greater hazard for the eye and have a much lower chance of 
success. 

Large, stretched, neglected cases should not be treated surgically. 
Eyes with corneal diameters of 14 to 15 mm. or more associated with 
poor vision, nystagmus and some degree of corneal opacity are a trap 
for the ophthalmic surgeon. The most minor surgical procedure can 
be followed by retinal detachment, intraocular hemorrhage, atrophy 
of the eye, dislocation of the lens, and other sequelae. Treated medi- 
cally by miotics and Diamox, these children often retain some vision 
into high school and college age. Operate, and the chance of immediate 
blindness is great. We have never benefited an eye in this buphthalmic 
state by surgery despite the best of intentions. 


PROGNOSIS 


Ultimate vision of an eye with congenital glaucoma depends on the 
extent of damage done before the intraocular tension is normalized. 
It is rare for atrophy of the nerve to be present in early congenital 
glaucoma. The ocular media, with the exception of the cornea, are 
normally clear in congenital glaucoma. Visual acuity is dependent in 
large degree upon the condition of the cornea.? Normalizing intra- 
ocular pressure clears epithelial opacity of the cornea quickly. Stromal 
opacities clear more slowly, but nearly all will clear in time. Irregular 
astigmatism resulting from corneal stretching and ruptures of Desce- 
met’s membrane remain and are usually the limiting factor in visual 
acuity. Good vision depends on control of the glaucoma before corneal 
damage has occurred. In cases in which severe corneal damage is 
present at birth the outlook for good visual acuity is poor. In cases 
with late onset and early surgical control, visual acuity may be normal. 

Unilateral cases tend to be amblyopic in the involved eye. The 
involved eye tends to be more myopic than the normal and, owing 
to unequal refraction and poor acuity early in life, is apt to be 
neglected. Occlusion of the good eye will prevent this in cases in 
which the eye operated upon is capable of useful vision. 

Early diagnosis and modern therapy of congenital glaucoma will 
preserve useful vision in a high percentage of cases. In the past the 
prognosis was hopeless.' 


SUMMARY 


Congenital or infantile glaucoma is a disorder which should be 
suspected in any infant demonstrating photophobia, corneal clouding, 
or abnormality of corneal diameter. Early recognition and prompt 
surgical attention can control 75 per cent of cases. The operation of 
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choice is goniotomy. Failure to recognize and treat this disorder in 
its early stages may result in blindness. 
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VISION TESTS IN INFANTS AND 
YOUNG CHILDREN 


RALPH O. RYCHENER, M.D. 


Vision is a complex sense which consists in visual acuity, central 
and peripheral, the fields of vision, light and color sense, and the 
uniocular and binocular space senses, plus the coordination of move- 
ment of the eyes. In the early years the most important step in 
evaluation of these abilities is a determination of the visual acuity 
of each eye. Early recognition of a defect in visual acuity may lead 
to early medical reparative measures, which will restore the function 
of the eye as indicated by the preceding articles. Our object then is 
to determine as early as possible by appropriate practical methods 
the probable visual acuity of each eye. 


INFANTS 
The newborn infant is uncoordinated in its eye movements for 
six weeks to three months, but an early idea of visual acuity may be 


obtained by its ability to follow a source of light. Here one should 
not be hasty to discourage worried parents about the child’s inability 
to see, for the author remembers several retarded cases of visual per- 
ception which resolved well with time, patience and good nutrition, 
even though ophthalmoscopic examination gave a poor prognosis. 

A few may have a marked paralytic squint from birth and be brought 
to the ophthalmologist’s attention at once because of inability to turn 
the eye outward as in a severe paralytic convergent squint. Usually an 
ophthalmoscopic examination in the early months will reveal no 
intraocular pathology and the macula of each retina will fix on the 
examiner's light beam, so that one may reassure the anxious parents 
that in all likelihood visual acuity is normal and the only problem 
here is one of mechanical transposition of the extraocular muscles at 
a time deemed propitious by the surgeon. 
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But constant deviation of one eye either by paresis of an external 
muscle or due to a disparity in refractive error presents the problem 
of possible amblyopia of the deviating eye. If in such case the eye 
in question does not fix well with the macula on the examiner’s source 
of light, medical treatment in the form of partial occlusion by means 
of cycloplegia of the undeviating eye, by the instillation of 0.125 to 
0.25 per cent atropine solution two to three times daily, is indicated. 
This may be continued for long intervals, but whenever the previously 
deviating eye becomes the fixing eye, parents and ophthalmologist 
should be elated, for here is presented the possible cure for an ambly- 
opia, which, neglected for a few years, might become a permanent 
case of monocular visual deficiency. Hence the advice to pediatricians 
and general practitioners: “Allow the ophthalmologist to see all cases 
of ocular deviation early, for if no congenital anomalies exist, a large 
percentage of the amblyopias will be cured.” Many such patients not 
seen until the age of two to three can still be salvaged by total 
occlusion of the fixing eye, but for all practical purposes if treatment 
is delayed until the age of five or six, the golden opportunity for real 
improvement of visual acuity in an amblyopic eye is forever lost. 

The parents as well as physicians will obtain an early idea of the 
infant’s visual acuity by its ability in grasping objects such as the 
multiple small plastic toys now profusely available. The exhibition 
of these at varying distances and the child’s desire as exhibited by 
reaching for small objects, such as beads, marbles, and the like, of 
various sizes at given distances will readily demonstrate whether visual 
acuity is on a par with that of the average infant. Hand and eye 
coordination are important findings. This will record, however, only 
the acuity of both eyes. If eye coordination seems normal and the 
ophthalmoscopic examination, which most physicians now make soon 
after delivery, is normal, one is safe in concluding that the acuity of 
vision is approximately equal in each eye. When, during growth, any 
deviation of one eye becomes apparent or suspected, the special exami- 
nation of an ophthalmologist with the aid of a mild cycloplegic is 
essential. 


PRESCHOOL CHILDREN (AGE 2) 


In the years between infancy and school age a great many visual 
defects might be recognized and remedied if parents were more prone 
to be concerned by children’s eye symptoms and if physicians in 
general would forget the advice “that the child will probably outgrow 
the defect of a converging or diverging eye” which is all too frequently 
given the anxious parent. A thorough medical eye examination with 
appropriate cycloplegic will establish the need for correction of a 
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refractive error through retinoscopy, the state of ocular structures 
involved, the motility of the eyeballs and the visual acuity. 

In some instances before the age of three, one can obtain an 
acceptable idea of the child’s visual acuity by using Worth’s method 
of throwing different-sized ivory balls to various corners of the room 
and basing the acuity on the child’s ability to retrieve the objects. 
‘These are five balls of graded sizes, varying in diameter from % to 
11% inches. The child is allowed to handle the balls with both eyes 
open. One eye is then occluded with an eye pad or soft cloth occluder, 
and the balls are thrown on the floor, one by one, with a slight spin 
so that they “break” on touching the rug or carpet and thus change 
their direction. Beginning with the largest ball, the child is encouraged 
to run after and retrieve them. In this way a rough estimate of the 
visual acuity may be made from the size of the smallest ball which 
the child can see and return to the examiner.’ In true practice this 
is a time-consuming procedure with small reward except in those chil- 
dren who are tractable and cooperative. 

The author has been impressed, in many cases in which congenital 
defects of extreme degree existed, by the child’s ability to perceive 
and pick up from the floor such small objects as lead soldiers, bobby 
pins or ordinary small straight pins. The visual acuity possessed by 
the child is often far in excess of what the examiner should expect 
from the ophthalmoscopic appearance. In congenital cataract, par- 
ticularly, one will often find an acuity of such degree that no precipitate 
judgment regarding early surgery should be formed. 

Another excellent way to judge acuity in the very young is to play 
“the pirate game” of adjusting a monocular occluder to see how well 
the child navigates the room under his own power. A distinct difference 
in this ability should point to an amblyopia in the poorer-seeing eye, 
and appropriate therapy for the age is indicated. A more exact test 
of visual acuity at this age can be made by having the child name a 
simple article held at varying distances, such as a small toy, button or 
coin.® 


PRESCHOOL CHILDREN (AGES 3 TO 6) 


At the age of three, and often in intelligent children with cooperative 
parents prior to that age, an almost perfect rating of visual acuity 
may be established through the use of the illiterate E Snellen Chart. 
The Snellen Test Types, illiterate and literate, are now used almost 
universally in the testing of acuity of vision (Fig. 92). Each letter 
is of such shape that it can be enclosed in a square the size of which 
is five times the thickness of the lines containing the letter. The sizes 
of these squares, that is, the breadth of the lines, is such that their 
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edges subtend a visual angle of one minute when it is a certain specified 
distance away. Each entire letter, therefore, subtends an angle of 5 
minutes at this distance, but in order to analyze its form completely 
and see its constituent, the eye must be able to resolve them down 
to the standard limit of one minute.? The reason for this is that the 
size of a macular cone is 0.002 mm. Object and image subtend the 
same angle at the nodal point—15 mm. from the retina. The arc of 
one minute is 15 times 0.000291, equals 0.0044. For an object to be 
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Fig. 92. Charts for illiterates: Landolt broken ring, classical E, kindergarten. 


seen, it must be larger than one cone, and the image formed at an 
angle of one minute should cover the equivalent of two macular 
cones. Thus 0.0044 covers slightly more than two macular cones.‘ 
The acuity readings are based on a distance from the test chart of 
20 feet or 6 meters and are recorded according to the lowest line 
which can be read with each eye at that distance. 

The results of the test are expressed as a fraction, the numerator 
of which denotes the distance at which the patient is from the type; 
the denominator, the line he sees at this distance. Thus, if his vision 
is normal and he sees the line which ought to be read at 6 meters or 
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20 feet when he is 6 meters distant, his visual acuity is 6/6 or 20/20; 
if, when he is at this distance, he can only see the line which a person 
with standard vision should see at 12 meters, his visual acuity is 6/12 
or 20/40; while if he reads beyond the normal distance line and reaches 
the line constructed to subtend the normal visual angle of 4 meters, 
his acuity is 6/4 or 20/12. Visual acuity of 6/6 or 20/20 is considered 
normal for the adult, while 6/9 or 20/30 is recorded as normal for 
the child to the age of eight. 

Any recording of visual acuity must have certain standards of con- 
trast between the test letters and the background, since sharpness of 
outline in a field of good light is essential. Various illumination in- 
tensities on the test chart of 10 to 20 foot candles have been suggested 
as ideal, but in practical experience the latter is to be preferred. This 
can be accomplished in the pediatrician’s office by illuminating the 
chart with a gooseneck wall lamp containing a 60 to 100 watt bulb. 
For certainty a light intensity reading can be made with a light meter 
borrowed from the local power and light company. 

Many illiterate test charts other than the E, Chart have been de- 
vised and successfully used by various authors. Among these are 
Landolt’s broken ring tests adopted by the International Congress 
of Ophthalmology in 1909 (Fig. 92). It has the advantage of being 
applicable to any nationality, but is much more useful in adults than 
children. The rings are constructed on the same basis with regard to 
size and angle as the Snellen’s types, and the patient indicates by the 
motion of his hand at what point each ring is broken.5 Berens, who 
has long been interested in test charts for children, has devised several 
illustrated kindergarten visual acuity charts composed of photographs 
of objects familiar to children. However, as in all such charts, the 
matter of intelligence and interpretation confuse the issue, and the 
acuity readings obtained do not always express the visual ability of the 
eye. He has also devised a box with illumination in which small 
objects are moved by a magnet, which he has found useful.* 

An excellent test for kindergarten children was designed by Joseph 
M. McCallie in 1909 and is still published by the P. H. Stoelting 
Company, 424 N. Homan Avenue, Chicago. It consists of a series 
of cards, each showing a boy, a girl and a bear with a tennis racket. 
One of these has the ball, a dot. The test is made by the approach 
method with /20 as the denominator.+ Fink has designed some 
cards, one illustrating the outstretched fingers of a hand and the other 
an M superimposed on the body of an elephant (Figs. 93, 94). These 
are sent home with the patient, who is trained to recognize their 


* C. Berens: Personal communication. 
t J. E. Lebensohn: Personal communication. 
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Fig. 93. Fig. 94. 


positions at various distances, and the mother reports at the next visit 
the greatest distance in feet at which recognition is accurate.* 


Most Practical Method of Testing 


For the pediatrician, general practitioner and ophthalmologist, how- 
ever, the most satisfactory test chart in this age group is provided by 
the Snellen illiterate E Chart (Fig. 92). Certainly in the author's 
office this has proved simple in training the child, easy of compre- 
hension and accurate in recording visual acuity. 

A large E is cut from cardboard, or, better still, a large black E is 
painted on a large piece of cardboard, 2 by 2 feet, and sent home 
with the parents. An explanation is given that this represents a table 
with three legs which point down, up, right or left according to the 
way the table is turned. The child is trained to point his finger in 
the same direction as the legs point. After accuracy has been obtained 
with both eyes, the eyes are alternately patched and examined indi- 
vidually. Upon return to the office the full illiterate E Chart is used 
and the visual acuity quickly determined in each eye by occlusion of 
the other. Any acuity reading below 20/30 in either eye automatically 
demands an examination under atropine or homatropine cycloplegia 
and a determination by retinoscopy of the total refractive error, as 
well as an ophthalmoscopic examination for intraocular pathology. 
Nothing but complete mydriasis and cycloplegia combined can pro- 
vide the thorough medical examination which all such eyes deserve. 

Some patients will be found to have congenital fundus lesions for 
which nothing can be done. But others may have a monocular macular 
chorioretinal scar of toxoplasmic origin (p. 181), and if the diagnosis 
is established at once by blood tests, a prophylactic program of therapy 


* W. Fink: Personal communication. 
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may be instituted immediately which will protect the unaffected eye. 
The same is true of syphilitic or tuberculous fundus involvements, 
although such lesions are not now seen so frequently as formerly. 

Other eyes will be found to be amblyopic because of higher degrees 
of refractive errors than the good-seeing eye, and much can be gained 
here by correcting lenses and occlusion of the better eye. Some such 
amblyopic eyes will have no deviation in axis which calls the parent’s 
attention to the defects early and are diagnosed only through routine 
eye examinations. Since the opportunity for rehabilitation of such an 
eye is lost by the age of six, it would be a wise procedure to advocate 
preschool visual acuity examinations by the age of three. Here again 
only a thorough medical eye examination with suitable cycloplegic is 
thorough and complete. 


SCHOOL CHILDREN (AGES 6 TO 9) 


This age group as a rule receives a screening visual acuity test 
through the school program supervised by the school physician and 
nurse, and equally important are the reports of the observations of 
the teacher. Any symptoms such as difficulty in seeing the writings 
on the blackboard, headaches on use of the eyes in school, complaints 
of blurring of vision, or excessive rubbing or watering of the eyes call 
for an immediate visual check and reference to the ophthalmologist. 

Many school programs have been instituted lately which call for 
the use of expensive apparatus such as the Telebinocular, Ortho-rater 
and Sight Screener. In the hands of laymen these pieces of equipment 
give inaccurate results. Even with the supervision of experienced per- 
sonnel they produce far too many over-referrals; that is, too many 
children without visual deficiencies are sent for specialized eye exami- 
nations, with the result that parents are furious with a system that 
causes them a useless expense. 

No one should be involved in such screening programs who can 
gain economically by the discovery of poor visual acuities. This auto- 
matically eliminates the ophthalmologist and nonmedical refractionist 
and places the program in the hands of those best qualified to conduct 
it, namely, the school physician, school nurse and school teacher, all 
of whom will have the confidence of the child to be examined. A quiet 
room, a well illuminated test chart, a kindly examiner and an observing 
teacher will produce a high percentage of accurate referrals to oph- 
thalmic examiners. In this way there may be avoided much of the 
so-called visual training and glasses with correcting lenses of small 
refracting power, which are being more and more advised and pre- 
scribed for our young people without benefit of medical ophthalmic 
examination. 
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RETROLENTAL FIBROPLASIA 


ARNALL PATZ, M.D. 


Reetrolental fibroplasia (RLF) is a vascular proliferative disease of the 
retina of premature infants first identified as a specific entity by Terry" 
in 1942. It was Terry’s impression that embryonic vascular structures 
in the vitreous persisted abnormally and subsequently underwent a 
fibrous hyperplasia to incorporate the retina in a mass behind the 
crystalline lens prior to birth. This conception prompted Terry’s label 
of “Retrolental Fibroplasia.” Subsequent studies by Owens and Owens® 
in 1949 revealed the true retinal and postnatal origin of the disease 
by showing that those infants ultimately suffering retrolental fibroplasia 
had normal eyes at birth. Between the third and sixth weeks of life 
retinal vascular changes appeared. 

The evolution of retrolental fibroplasia is a unique story in medical 
annals. Before 1940 the condition was virtually nonexistent in this 
country or abroad. By 1949 there had been a great upsurge in its in- 
cidence, so that within a few years retrolental fibroplasia became the 
largest single cause of child blindness in this country, and greater than 
all other causes of child blindness combined. 


ETIOLOGY 


Numerous factors were suggested as causes of retrolental fibroplasia 


From the Wilmer Ophthalmological Institute, Johns Hopkins Hospital and Uni- 
versity, and the Retrolental Fibroplasia Laboratory, District of Columbia General 
Hospital, Washington, D.C. 


The oxygen studies of Patz and co-workers that are cited were supported by grants 
from the National Institutes of Neurological Diseases and Blindness and the National 
Society for the Prevention of Blindness. 

Figures 95 through 100 appeared in Author’s article from Pediatrics, Vol. 19, 
March, 1957, and are reproduced with the permission of Charles C Thomas, 
Publishers. 
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until the definitive role of oxygen was demonstrated. These are briefly 
listed: (1) premature exposure of the infant’s eyes to light, (2) excess 
electrolyte administration, (3) blood transfusions, (4) iron adminis- 
tration, (5) use of water-miscible vitamins, (6) vitamin E deficiency, 
(7) virus infection, (8) adrenal cortical hormone insufficiency, (9) 
lack of vitamin A in the mother, (10) feeding of cow’s milk. 


CLINICAL COURSE 


A standard classification dividing the condition into five active and 
five cicatricial stages has been generally adopted. 


Active Phase 


SracE 1—Tue Vascutar Srace. If the infant is examined within the 
first few days of life while in oxygen, those cases ultimately develop- 
ing into retrolental fibroplasia will usually show a marked constriction 
of the retinal vessels. Examination this early is difficult and impractical 
for the routine examiner. This, however, represents the initial or pri- 
mary oxygen effect on the retinal vessels. 

Examination at three to 10 weeks of age will reveal the classic vas- 
cular stage of tortuous and dilated retinal vessels. This represents the 
first phase of secondary or proliferative effect of oxygen. The veins 
may become three or four times their normal diameter. The arteries 
become tortuous. In the periphery of the visible fundus, areas of neo- 
vascularization may be found. Usually the retinal vessels leading to 
such areas are somewhat larger than the dilated vessels seen in other 
areas of the retina. At the end of the vessels, fine, twiglike, delicate, 
newly formed vessels may be seen. 

Stace 2—Retrinat Srace. In this stage the vitreous becomes hazy, 
and neovascularization progresses. Gray areas appear peripheral to the 
equator, but may be found in the posterior pole. In these gray areas 
the retina appears elevated. Retinal hemorrhages may occur. It is often 
difficult to see details of the fundus because of vitreous haze. 

Stace 3—Srace or Earty Prowireration. Here newly formed ves- 
sels with their supporting tissue extend like veils into the vitreous. 
Localized detachment occurs in the periphery. 

Stace 4—Srace or Moperate Prouireration. When the prolifera- 
tion involves and detaches half the retina, it is considered stage 4. 

Stace 5—Srace or ApvANCED Pro.ireratTion. When the entire 
retina becomes detached, the disease has reached its most active stage. 
At this stage occasionally a massive intraocular hemorrhage occurs, 
filling the entire vitreous. 
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Cicatricial Phase 


Spontaneous regression may occur at any of the active stages and is 
thought to take place in about 80 per cent of those infants in stage 1. 
The rate of regression decreases as the stages advance, so that stages 
4 and 5 always leave some residua. The stages of residual destruction 
of the retina are divided into five grades. 

Grape 1—Mrnor Cuances. Small areas of irregular retinal pigmenta- 
tion occur, or a small mass of opaque tissue may be noted in the periph- 
ery. Myopia is common. 

Grape 2—Disk Disrortion. Here the disk is pale, and the vessels 





Fig. 95. Terminal stage of retrolental fibroplasia with completely detached 
retinas presenting as white membranes filling the pupillary area. The child is 
totally blind. 





Fig. 96. Cross section of eye in terminal stage of retrolental fibroplasia. Arrow 
points to disorganized retina which is totally detached and against posterior surface 
of lens. This stage would appear clinically as in Figure 95. 
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are pulled to one side, usually temporally. A small mass of opaque 
tissue remains in the periphery, toward which the vessels and disk 
are drawn. 

Grape 3—RetinaL Fotp. With more severe destruction a retinal 
fold is found, extending to a mass of opaque tissue usually lying in the 
temporal periphery. The retinal vessels are incorporated in the folds. 

Grape 4—INCOMPLETE RETROLENTAL Mass. The retina when pro- 
liferation has been marked becomes detached to form a retrolental 
mass. This may cover only part of the pupillary area. 

Grave 5—Comptete Retroventat Mass. The entire pupillary space 
is filled with a mass of fibrous tissue containing the disorganized retina. 
The anterior chamber is usually shallow. These patients are totally 
blind (see Figs. 95, 96). 


HISTOPATHOLOGY 


Friedenwald® has stated that the first recognizable histologic lesion 
has to do with the sprouting capillaries in the anterior retina as this is 
vascularized. Patchy overgrowths produce endothelial nodules and 
localized whorls of varicose capillaries resembling the convoluted capil- 
lary tuft of a kidney glomerulus. As the disease progresses, hemorrhages 
and transudations appear in relation to these abnormal vessels, and the 
vascular proliferation bursts out of the retina into the vitreous. Retinal 
detachment results in part from the transudative process, in part from 
the fibrosis of the vascular strands in the vitreous. The strands pull 
the retina away from its normal attachment so that the retina ulti- 
mately is incorporated in a fibrous mass behind the lens (Figs. 95, 96). 


THE ROLE OF OXYGEN IN RETROLENTAL FIBROPLASIA 


There are now abundant clinical data based on controlled nursery 
studies showing that the over-use of oxygen in the premature nursery 
is associated with the development of retrolental fibroplasia.* * 7: ° 
These studies also show that when oxygen administration has been 
curtailed, a dramatic drop in incidence of disease has occurred. The 
cooperative study of Kinsey® pooling the findings on 786 infants in 18 
hospitals furnishes the largest mass of controlled data. This study 
made possible the important discovery that infants of multiple birth 
are three times more susceptible to retrolental fibroplasia than those 
of single birth. 

The results of animal experiments now give conclusive support to the clinical 
observations on oxygen. When newborn mice, kittens! and mice, rats, kittens and 
puppies!® were exposed to an enriched oxygen environment, the characteristic micro- 
scopic lesions of early human retrolental fibroplasia were produced (Figs. 97, 98). 


In all these studies the response to oxygen was directly proportional to the concen- 
tration and duration of exposure and inversely proportional to the degree of vas- 
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cularization or maturity of the animal retina. Duration of exposure’! proved by far 
the most critical of these factors. 


The nursery studies show no significant difference in mortality rates 
between infants receiving liberal amounts of oxygen and those having 
it restricted to specific clinical needs. Since most of the infants entered 


Fig. 97. 








° | e; 





Fig. 98. 


Fig. 97. Cross section of retina of 11-week-old infant in whom early active retro- 
lental fibroplasia was diagnosed clinically. Arrow points to abnormal endothelial 
nodule characteristic of early human disease. (Hematoxylin-eosin; x 400.) 

Fig. 98. Section of retina of 21-day-old mouse raised in 70 per cent oxygen since 
birth. Arrow points to abnormal proliferating endothelial nodules in the nerve-fiber 
layer. (Hematoxylin-eosin; x 400.) 
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these studies after 48 hours of age, these data do not furnish informa- 
tion on oxygen and mortality for the first 48 hours. 

Since about 1954 the practice of curtailing oxygen administration to 
those instances in which clinical anoxia exists has come into increas- 
ing general acceptance. The adherence to this policy has resulted in a 
dramatic reduction in retrolental fibroplasia incidence. One illustration 
is the experience in New York state.!? In 1953, 52 patients were re- 
ported blind from retrolental fibroplasia. In 1955 only three cases were 
reported, and likewise for 1956. It is pertinent that in the three cases 
for 1956 one infant received oxygen for 31 days, one for 17 days and 
one for nine days. 


MECHANISM OF OXYGEN ACTION 


An understanding of the growth and development of the retinal 
vessels is fundamental to appreciate the development of retrolental 
fibroplasia and the response of the retinal vessels to oxygen. 


GESTATIONAL AGE OF FETUS 
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Fig. 99. Schematic drawing showing chronology of retinal vascularization in human 
fetus. The retinal vessels advance from the disk to the ora between the fourth and 
eighth months of gestation. The relationship to retinal vessel development in the 
tat, cat and dog is indicated. 


The retina is unique in that it is well differentiated before having a 
definitive blood supply of its own. In the human being the retina is 
avascular until the fourth month of gestation. Starting at the fourth 
month, the vessels from the hyaloid vascular stalk in the optic nerve 
extend into the adjacent retina about the optic nerve and grow forward 
toward the anterior extremity of the retina (ora serrata). It is not, 
however, until the eighth month of gestation that the vessels reach the 
ora serrata (Fig. 99). Therefore a premature infant born at seven 
months’ gestation has the anterior portion of his retina still devoid of 
vessels. This avascular portion then becomes vascularized ex utero. It 
is the incompletely vascularized retina of the premature infant that is 
susceptible to oxygen damage. Once vascularization is complete, added 
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oxygen exerts no injurious effect on the retina. In animal experiments 
conducted in our laboratory we noted in the mouse, rat, kitten and 
puppy a uniform susceptibility of the animal retina to oxygen while 
incompletely vascularized and a resistance to oxygen damage once 
vascularization is complete. This susceptibility of immature retinal 
vessels is comparable to the greater susceptibility of growing bone to 
vitamin D. One might reason that just as rickets and scurvy are diseases 
of growing bones, so retrolental fibroplasia is a disease of growing 
retinal vessels. 

The effects of oxygen on the immature retina can be divided into 
two phases: (1) a primary or initial vasoconstrictive effect; during this 
phase there is also a suppression of vascularization anteriorward; (2) a 
secondary or late proliferative phase. 





G0 





Fig. 100. Effect of oxygen in retrolental fibroplasia. Note in the primary stage 
that the retinal vessels are markedly constricted. In the secondary stage proliferating 
capillaries in the retina erupt through the retinal surface into the vitreous. 


The initial effect of oxygen is one of immediate vasoconstriction. In 
the normal adult retina or cerebrum, administration of oxygen at con- 
centrations above 50 per cent causes a slight (approximately 10 to 20 
per cent) decrease in caliber of the vessels. In contrast, the immaturely 
vascularized retinal vessels in the animals studied undergo a rapid pro- 
nounced constriction when these concentrations of oxygen are adminis- 
tered. Why immature retinal vessels undergo total constriction and 
the mature retinal vessels only minor constriction on exposure to oxy- 
gen remains a mystery. Recent studies of Ashton? suggest that the 
vasoconstriction is a passive one secondary to edema of the inner layers 
of the retina. The edema is attributed to an inhibition of glycolysis by 
raising tissue oxygen tension. The persistence of the total vasoconstric- 
tion produces a permanent obliteration of the involved vessels’ lumen. 

The secondary or later vasoproliferative phase may occur under two 
circumstances. First, proliferation can occur while the infant or animal 
is kept in oxygen continuously for a prolonged period.? The secondary 
or late proliferative phase may also occur when vaso-obliteration has 
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been initially produced by oxygen and the infant or animal removed 
to room air while some of the retinal vessels are still obliterated. An 
abnormal proliferation of the remaining capillaries results. The removal 
to air may theoretically add an oxygen deficit to the retina already de- 
pleted by vasoconstriction of its normal blood-borne constituents. A 
schematic representation of the primary vasoconstrictive phase and the 
secondary proliferative changes is presented in Figure 100. 


NURSERY RECOMMENDATIONS ON OXYGEN 


1. A program of orientation on the serious ocular dangers of oxygen 
for the premature infant should be frequently practiced in the nursery. 
All personnel, both nursing and medical, working in the premature 
nursery should be acquainted with the ocular toxic effects of oxygen. 

2. Every nursery should be equipped with an oxygen analyzer. 

3. The incubator oxygen concentration should be measured and re- 
corded at least three to four times daily. 

4. A special oxygen chart or some system of recording oxygen con- 
centrations on the standard hospital chart should be provided. 

5. Except for emergency use, oxygen administration to the premature 
infant should require a doctor’s order. This order should state the 
percentage of concentration and not the flow rate of oxygen. 

6. The initial orders for oxygen should state a definite time in hours 
of administration, and attempts to terminate or reduce the concen- 
tration should be made on an hourly basis. 

7. The concentration of oxygen ordered should be in general the 
minimal concentration required to give a satisfactory clinical response. 
When cyanosis or respiratory difficulty exists, an attempt to control this 
with 35 to 40 per cent oxygen should be made first. Even this relatively 
low concentration of oxygen therapy should be discontinued or reduced 
as rapidly as the infant’s condition permits, since no concentration 
of oxygen above room air is without some risk of inducing retrolental 
fibroplasia. Obviously, if the infant remains cyanotic at 35 to 40 per 
cent oxygen, the concentration should be raised until good color is 
obtained. Frequent attempts should be made to reduce the oxygen 
from this higher level back to about 40 per cent, since many of these 
infants require the higher concentration for only a short interval. 


SUMMARY AND CONCLUSION 


1. There are now abundant clinical and experimental data showing 
that retrolental fibroplasia, the largest cause of child blindness in this 
country today, has been positively identified with the over-use of oxygen 
in the premature nursery. 
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2. These studies show that a regimen of limiting oxygen administra- 
tion to specific clinical needs can prevent the majority of cases of retro- 
lental fibroplasia. 

3. Nursery recommendations to provide safeguards in the administra- 
tion of oxygen in the premature nursery are cited. Special care should 
be exercised to avoid over-use of oxygen for infants of multiple births 
in view of their greater susceptibility to retrolental fibroplasia. 

4. The clinical course, pathology and etiological factors thought 
related to retrolental fibroplasia prior to the identification of oxygen 
as the principal cause are briefly discussed. 
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INDEX 


Page numbers of clinic and symposium titles are given in boldface type. 


ABDOMEN, mass in, as symptom of pelvic 
disease, 96 
Abnormalities. See also under specific or- 
gans and regions. 
sexual, classification, 120. See also Sex, 
anomalies. 
Abortion in teen-age pregnancy, 143, 144 
Abrasion. See under Trauma. 
Abscess. See under specific organs and 
regions. 
Accommodation. See under Eyes. 
Acetazolamide in anterior chamber hem- 
orrhage, 214 
Acid. See under names of specific acids. 
Adhesions, labial, 36-7 
Adolescence. See also Puberty. 
menstrual problems of, 51-62. See also 
Menstruation. 
pregnancy in, 142 ff. See also Preg- 
nancy. 
Adoption of children of unmarried 
mothers, 145 
Adrenals, hyperplasia, congenital, 130 ff. 
diagnosis, 133 
treatment, 133 
tumors, sexual precocity due to, 133 ff. 
treatment, 134 
Allergy, uveitis due to, 181 
Amblyopia. See under Blindness. 
Ammonium chloride in dysmenorrhea, 61 
Androgens, testosterone, effect on breast 
development, 64, 65 
Anhydroxyprogesterone in 
hyperplasia, 58 
Anomalies. See Abnormalities; and also 
under specific organs and regions. 
Appendix, ruptured, vs. peritonitis, pri- 
mary, 98, 99 
Arthritis, rheumatoid, 
due to, 179-80 


endometrial 


juvenile, uveitis 


Atropine, in amblyopia, 232 
in chemical burns of eyes, 223 
Axilla, glands, palpable, 68 


BARTHOLIN’S glands in immaturity, 10-11 
Batten-Mayou’s disease, macular degener- 
ation due to, 199, 200 
Bleeding. See Hemorrhage. 
Blindness. See also Vision, defective. 
amblyopia, 156, 157, 232 
due to cataract, 170 
Boeck’s sarcoidosis. See under Sarcoidosis. 
Bowels. See Intestines. 
Breast, abscess, 70 
anatomy, 64-5 
anomalies, 65-70 
development, failure of, 66 
engorgement, 69, 70 
fibrosis, subareolar, 67, 68 
hypertrophy, massive, in adolescence, 
68, 69 
precocious, 65, 81-2 
immature, 63-70 
injury, 70 
lumps in, 67 
nipples, discharges from, 68 
pain in, 65 
pendulous, 67 
physiology, 64-5 
supernumerary, 69 
tenderness of, 65 
Brucellosis, uveitis due to, 180 
Burns, ocular, 222-3. See also under Eyes 


Catcutt. See under Kidneys. 
Carcinoma. See under specific organs and 
regions. 
Cataract, congenital, 169-72 
etiology, 169-70 
hereditary, 169 
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Cataract, congenital, treatment, 170-71 
types, morphologic, 170 
lamellar, 170 
pyramidal, 170 
traumatic, 215-16 
Cauterization, iodine, in corneal abra- 
sion, 211 
Cervix uteri. See Uterus, cervix. 
Chorioretinitis. See Uveitis, posterior. 
Choroiditis, 173 
Clitoris in immaturity, 6-8 
Cocaine, in corneal abrasion, 211 
in examination of genitals, 114 
Condyloma acuminatum, 38 
Conjunctiva, foreign bodies in, 211-13 
subconjunctival hemorrhage, 213-14 
Contusions, ocular, 213-18 
fundus changes after, 216-18 
Corea, abrasion, 209-11 
foreign bodies in, 211-13 
Cortisone in precocious puberty, 90 
Crying as symptom of pelvic disease, 
96 
Culdoscopy in diagnosis of pelvic diseases, 
96-7 
Cyclitis, 173 
Cyst. See also under specific organ or 
region. 
dermoid, 104 
Cytomegalic inclusion disease, uveitis due 
to, 183 


DeEHYDRATION in dysmenorrhea, 61 

Delalutin. See Hydroxyprogesterone cap- 
roate. 

Dermoid cysts, 104 

Diamox. See Acetazolamide. 

Dienestrol in dysmenorrhea, 60 

Diverticulum, Meckel’s. See under Intes- 
tines, diverticulum. 

Dysmenorrhea in adolescence, 58-60 


EpRISAL in dysmenorrhea, 60 
Embryoma of kidney, 105 
Endocrine glands. See also Hormones; 
and under specific glands. 
factors in breast development, 64 
Endometriosis, 106, 107, 108 
Endometrium, hyperplasia, 57-8 
in immaturity, 17-18 
Environment in onset of menstruation, 53 
Epinephrine in eye injuries, perforating, 
218 
Epithelium, vaginal, in immaturity, 11 
Eruptions, acute, uveitis due to, 180-81, 
183 
Estradiol, estinyl, in dysmenorrhea, 60 
in endometrial hyperplasia, 58 


Estrogens. See also specific preparations. 
deprivation of, hemorrhage due to, 3, 
4 
effect on breast development, 64 
in adherent prepuce, 37, 38 
ointment, in infectious granuloma of 
vulva, 36 
in labial adhesions, 37 
Premarin, in endometrial hyperplasia, 
58 
Ethinyltestosterone in endometrial hyper- 
plasia, 58 
Ethisterone in endometrial hyperplasia, 
58 
Exanthems. See Eruptions. 
Exercise, in dysmenorrhea, 60 
in strabismus, 159-61 
Exotropia, intermittent, 167, 168 
Eyelids, lacerations, 205-9 
Eyes. See also Blindness; Conjunctiva; 
Glasses; Nerves, optic; Ophthalmol- 
ogy; Retina; Vision. 
accommodation, 154 
anatomy, 186-7 
anterior chamber, hemorrhage, 214-15 
burns, chemical, 222-3 
thermal, 222 
contusions, 213-18 
crossed. See Strabismus. 


disk distortion in _ retrolental fibro 
plasia, 241-2 
fundus oculi, 196-200 
changes after contusions, 216 


18 
injuries, 203-24 
classification, 203 
examination, 204-5 
mechanical, 205-21 
perforating, without retained intra 
ocular foreign body, 218-20 
with retained intraocular foreign 
’ body, 220-21 
macular degeneration, 199-200 
motility, 186-9 
muscles, paralysis of, 187-8 
myasthenia gravis, 188-9 
paralysis, conjugate and disjunctive, 
188 
pupils, reflexes, 196 
radiation injury, 223-4 


Fascicutus, longitudinal, medial, lesions 
of, nystagmus due to, 193-4 
Fluids and electrolytes, therapy, in peri- 
tonitis, primary, 101 
Fluorescein in corneal abrasion, 209 
Foreign bodies, conjunctival, 211-13 
corneal, 211-13 











Foreign bodies, in vagina, 46 
examination for, 31 

Fuchs, heterochromic iridocyclitis of, 179 

Fundus oculi. See under Eyes. 

Furacin. See Nitrofurazone. 


Gantrisin. See Sulfisoxazole under Sul- 
fonamides. 

Genitals. See also Gonads; Vulva. 
differentiation, prenatal, 119-20 
female, examination of, 19-34 

age for, 23-8 
for symptoms, 28-33 
parental cooperation, 22-3 
pathology and surgical procedures 
in, 32 
physical findings, 30 
progression of, 23-8 
purpose, 21-2 
external, and vulva, disorders of, 
35-49 
hormonal influences on, 3-4 
in immaturity, 3-18 
injuries to, 44, 45 

Gentian violet. See Methylrosaniline. 

Glands. See specific glands. 

Glasses in strabismus, 158-9 

Glaucoma, congenital, 225-9 

etiology, 226 
pathology, 226-7 
prognosis, 228 
symptoms, 225-6 
treatment, 227-8 

Gonads. See also Ovary. 
dysgenesis, 126-30 

Goniotomy in glaucoma, congenital, 
297 

Gonorrhea, 41-2 

Granuloma, infectious, of vulva, 36 

Gynecologic aspects of sexual precocity, 
71-93 

Gynecologic complaints, due to nutri- 

tional disorders, 29 
in young girls, 29 

Gynecology, problems of, symposium on, 
1-149 

Gynecomastia. See Breast, hypertrophy. 


Harr, body, growth of, generalized, pre- 
cocious, 84-5 
sexual, precocious growth, 82-3 
Hemorrhage, anterior chamber, 214-15 
estrogen-deprivation, 3, 4 
subconjunctival, 213-14 
uterine, functional. See Menstruation. 
vaginal, precocious, 83-4 
vitreous, 216 
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Hermaphroditism, pseudohermaphrodit- 
ism, female, 130-33 
male, 121-6 
true, 121 
Heterochromia, congenital, 179 
Heterophoria. See Strabismus, latent. 
Heterotropia. See Strabismus, manifest. 
History in diagnosis of pelvic diseases, 
95-6 
Homatropine in chemical burns of eyes, 
223 
Hormones, influence on female genitals, 
3-4 
lactogenic. See Mammogen. 
Hydrocortisone, in chemical burns of eyes, 
223 
in sympathetic ophthalmia, 220 
Hydrosalpinx, 102 
Hydroxyprogesterone caproate in endo- 
metrial hyperplasia, 58 
Hygiene of menstruation in adolescence, 
61-2 
Hymen in immaturity, 9-10 
Hymenectomy, 9, 10 
Hymenorrhaphy, 10 
Hyperplasia endometrii, 57-8 


IATROGENIC. See Physicians. 
Infections, vulvovaginal, 40-44 
Infectious diseases, cataract due to, 169, 
170 
Injuries. See Burns; Trauma; and under 
specific organ or region. 
Intestines, diverticulum, Meckel’s, vs. 
peritonitis, primary, 100 
obstruction, vs. peritonitis, primary, 
100 
Intrapelvic complications, 95-110. See 
also Pelvis, diseases. 
Intussusception vs. peritonitis, primary, 
99 


Iodine cauterization in corneal abrasion, 


Iodochlorhydroxyquin in trichomoniasis, 
vaginal, 45 

Iridocyclitis. See Uveitis, anterior. 

Iritis, 173 


Kipneys, calculi, vs. peritonitis, primary, 
100 
embryoma. See Kidneys, tumors, 
Wilms’. 
tumors, Wilms’, 105 
Klinefelter’s syndrome, 130 
Kraurosis vulvae vs. lichen sclerosus vel 
atrophicus, 38 
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Last, adhesions, 36-7 
transagglutination, 6 
Labor. See also Abortion; Obstetrics; 
Pregnancy; Puerperium. 
in adolescents, management of, 147- 
8 
Lactic acid in vulvovaginitis, nonspecific, 
44 
Landolt’s broken ring test of vision, 235 
Lens, dislocated, 215-16 
Lichen sclerosus vel atrophicus, 38 
Lids. See Eyelids. 


Macromast1a gigantica. See Breast, hy- 
pertrophy. 
Macula. See under Eyes. 
Mammogen in breast development, 64 
Masturbation, 115-18 
treatment, 116, 117, 118 
Meckel’s diverticulum. See under Intes- 
tines, diverticulum. 
Menarche, 51 
early, 53 
Meninges, subdural hematoma, papille- 
dema due to, 198 
Menses. See Menstruation. 
Menstruation, anovulatory, 55-6 
in adolescence, abnormal, 56-8 
hygiene of, 61-2 
irregular, 54-5 
premenstrual tension, 60-61 
problems of, 51-62 
onset of, age at, 51-4 
Mercury, ammoniated, in 
acuminatum, 38 
Metabolism, disorders of, cataract duc to, 
169 
Methylrosaniline, in mycotic infections of 
vagina, 46 
in vulvar mycosis, 36 
Miotics in strabismus, 158-9 
Muscles, ocular, paralysis of, 187-8 
Myasthenia gravis, ocular, 188-9 
Mycostatin. See Nystatin. 
Mycotic infections, vaginal, 45-6 


condyloma 


NEMATODES, uveitis due to, 183 
Neoplasms. See Tumors; and under organ 
or region affected. 
Nerves, cranial, oculomotor, paralysis of, 
187, 188 
optic, atrophy of, 196-7 
neuritis, papilledema due to, 198 
papilledema, 197-9 
Neuroblastoma. See Sympathicogonioma. 
Neurology, pediatric ophthalmology from 
standpoint of, 185-201 
Nipples. See under Breast. 


Nitrofurazone in vulvovaginitis, nonspe- 
cific, 44 
Nursery, premature, recommendations for 
use of oxygen in, 246 
Nutrition, disorders of, gynecologic com- 
plaints due to, 29 
Nystagmus, 189-96 
caloric, 191 
central, 192-4 
cerebellar, 192 
classification, 189 
defective vision as cause of, 190 
due to cataract, 170 
hereditary, 194 
hysterical, 195 
labyrinthine, 190-91 
latent, 194-5 
lesions of medial longitudinal fascicu 
lus as cause of, 193-4 
lesions of vestibular nucleus as cause of, 
192-3 
muscular, 191-2 
neuromuscular, physiologic, 191 
occupational, 195 
optic, 190 
optokinetic, 190 
paretic, 191-2 
peripheral vestibular disease as cause of, 


railway. See Nystagmus, optokinetic. 
rotational, 190-91 
toxic, 195 
voluntary, 195 
Nystatin in mycotic infections of vagina, 


46 


Osstetrics. See also Abortion; Labor; 
Pregnancy; Puerperium. 
teen-age, 139-49 
Ocular. See Eyes; Vision. 


Ophthaine, for ocular foreign 
212 


bodies, 


in examination of eye injuries, 204 
Ophthalmia, sympathetic. See Uveitis. 
Ophthalmology, pediatric, from stand- 

point of neurology, 185-201 

symposium on, 151-247 
Optic nerves; neuritis. See under Nerves. 
Orthoptics in strabismus, 159-61 
Ovary, agenesis. See Gonads, dysgenesis. 

cyst, 104 

follicular, precocious puberty due to, 
75-8 
in immaturity, 18 
tumor, 105 
sexual precocity due to, 80, 136 
treatment, 106 








Oxygen, mechanism of action in retro- 
lental fibroplasia, 244-6 
role in retrolental fibroplasia, 242-4 


use in premature nursery, recommenda- 


tions for, 246 


PaNnuveitis, 173 
Papilledema. See under Nerves, optic. 
Paralysis, ocular, 188 
of ocular muscles, 187-8 
Paraurethral duct cyst, 39 
Parents, cooperation in genital examina- 
tion in young girls, 22-3 
Pelvis, diseases, complications of, intra 
pelvic, 95-110 
diagnosis, criteria for, 95-7 
intrapelvic, 97-102 
tumors, 104-8 
viscera, infections of, 102-4 
diagnosis, 103 
symptoms and signs, 103 
treatment, 103-4 
Penicillin G in eye injuries, perforating, 


2i¢ 


Penicillin, in gonorrheal vulvovaginitis, 


in infections of pelvic viscera, 103 
Perineum, inflammation, 35-6 
Peritonitis, idiopathic. See Peritonitis, 

primary. 

primary, 97-102 

differential diagnosis, 98-100 
physical signs, 98 
symptoms, 98 
treatment, 100-102 
Physical findings on genital examination 

in young girls, 30 
Physicians, sexual precocity due to, 85-7 
Pneumonia vs. peritonitis, primary, 99, 

100 
Pontocaine. See Tetracaine. 
Prednisolone, in chemical burns of eyes, 

223 
in sympathetic ophthalmia, 220 
Pregnancy in adolescence, 142 ff. 
diagnosis, 142, 143 
prenatal care, 145-7 
toxemia in, 146, 147 
Pregneninolone in endometrial hyper- 

plasia, 58 

Premarin. See under Estrogens. 

Prenatal. See Labor; Pregnancy. 

Prepuce, adherent, 37-8 

Progesterone, effect on breast develop- 
ment, 64 

in endometrial hyperplasia, 58 
Pseudohermaphroditism. See under Her- 

maphroditism. 
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Pseudostrabismus. See under Strabismus. 
Psychosomatic factors and masturbation, 
111-18 
Pubarche, premature, 82 
Puberty. See also Adolescence. 
precocious, 71 
cerebral, 73, 78 
constitutional, 73, 75-9 
true, 73-9 
treatment, experimental, 87-91 
pseudoprecocious, 80-87 
sexual precocity, 71 
classification, 72 
due to adrenal tumors, 133 
due to ovarian tumor, 136 
gynecologic aspects, 71-93 
iatrogenic, 85-7 
isosexual, 72 
Puerperium in adolescence, management 
of, 148 
Pupils. See under Eyes. 
Pyelitis. See Pyelonephritis. 
Pyelonephritis vs. peritonitis, primary, 
100 


Pyosalpinx, 102 


Race in onset of menstruation, 52 
Radiation injury of eyes, 223-4 
Railway nystagmus. See Nystagmus, opto- 
kinetic. 
Rape, 45 
Reflexes, pupillary, 196 
Retention cyst of vulva, 39 
Retina, disorders, peripheral, 200 
fold, in retrolental fibroplasia, 242 
Retrolental fibroplasia, 239-47 
active phase, 240 
cicatricial phase, 241-2 
clinical course, 240-42 
etiology, 239-40 
histopathology, 242 
oxygen in, mechanism of action, 
role of, 242-4 
proliferative stages, 240 
retinal stage, 240 
vascular stage, 240 
Retrolental mass in retrolental fibroplasia, 
242 


Satprncitis, 102 

Sarcoidosis, Boeck’s, uveitis due to, 180, 
183 

Sarcoma botrvoides, 108 

Secobarbital in examination of eye in- 
juries, 204 

Seconal. See Secobarbital. 
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Sex, anomalies, classification, 120 
congenital, 121-33 
development, abnormal, 119-37 
heterosexual, postnatal, 133-6 
precocity. See under Puberty. 
psychosomatic factors, 111-15 
Silver protein in vulvovaginitis, nonspe- 
cific, 44 
Snellen charts in vision testing, 233 ff. 
Sodium bicarbonate, in chemical burns of 
eyes, 223 
in mycotic infections of vagina, 46 
Spasmus nutans, 195 
Squint. See Strabismus. 
Stilbestrol in dysmenorrhea, 60 
Strabismus, 153, 154 
causes, 155 
comitant, 163-8 
convergent, accommodative, 164-6 
combined, 166-7 
nonaccommodative, acquired, 164 
congenital, 163-4 
divergent, 167-8 
explanation, to parents, 154-6 
to physicians, 156-61 
incidence, 154 
incomitant, 163 
latent, 162-3 
management, 153-68 
manifest, 163-8 
paralytic, 231 
pseudostrabismus, 161-2 
treatment, 156, 158-61, 161-8 
types, 154, 161-8 
Streptomycin in eye injuries, perforating, 
218 
Subconjunctival. See under Conjunctiva. 
Subdural. See under Meninges. 
Sulamyd. See Sulfacetamide. 
Sulfacetamide in corneal abrasion, 210 
Sulfonamides, in gonorrheal vulvovagini- 
tis, 42 
sulfisoxazole, in corneal abrasion, 210 
Surgery in strabismus, 159 
Sympathicogonioma, 105, 106 
Symptoms, gynecologic, examination for, 
28-33 
Syphilis, congenital, uveitis due to, 181, 
182-3 


Tay-Sacus disease, macular degeneration 
due to, 199 

Teen-age obstetrics, 139-49 

Tension, premenstrual, in adolescence, 
60-61 

Testosterone. See under Androgens. 

Tetracaine, for ocular foreign bodies, 212 

in examination of eye injuries, 204 





Toxemia in pregnancy. See under Preg- 
nancy. 
Toxoplasmosis, uveitis due to, 181-2 
Trauma, abrasion, corneal, 209-11 
vulvovaginal, 44-5 
Trichomoniasis, 42 
vaginal, 45 
Tuberculosis, uveitis due to, 183 
Tumors. See also under specific organs 
and regions. 
vaginal, 39-40, 46-7 
vulvar, 39-40 
Wilms’. See under Kidneys, tumors. 
Turner’s syndrome. See Gonads, dys 
genesis. 


UreErus, cervix, cancer, 108-9 
in immaturity, 13-16 
hemorrhage, functional. See Menstrua- 
tion. 
in immaturity, 16-18 
tumors, 108 
Uveitis, 173-83 
anterior, 173 
clinical picture, 174-6 
etiology, 177-81 
heterochromic, of Fuchs, 179 
clinical picture, 174-7 
endogenous, 173, 174 
etiology, 177-83 
exogenous, 173 
nonsuppurative, 174 
perforating injury as cause of, 219, 
20 
posterior, 173, 174 
clinical picture, 176-7 
etiology, 181-3 
suppurative, 174 


Vacina, discharge, as symptom of pelvic 
disease, 96 
examination, in vulvovaginitis, non 
specific, 43 
foreign bodies in, 46 
examination for, 31 
hemorrhage, precocious, 83-4 
in immaturity, 11-13 
infections, 45-6 
mycotic, 45-6 
lesions, 45-7 
neoplasms, 47 
trichomoniasis, 45 
tumors, 39-40, 46-7 
Vaginitis, nonspecific, 45 
primary, 102 
Vestibular disease, peripheral, nystagmus 


due to, 191 

















Vestibular nucleus, lesions of, nystagmus 
due to, 192-3 
Vioform. See Iodochlorhydroxyquin. 
Viscera, pelvic, infections of, 102-4. See 
also under Pelvis. 
Vision, acuity, defective, treatment of, 
156-8 
binocular, 153 
central, acuity, 185 
defective, nystagmus due to, 190 
fusion, 154, 155 
tests, 231-8 
in infants, 231-2 
preschool children, 232 
school children, 237 
Vitreous hemorrhage, 216 
Vulva, and external genitals, disorders of, 
35-49 


carcinoma, 40 


233-7 


w 
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Vulva, hypoestrogenic status in imma- 
turity, 5, 6 
in immaturity, 4-6 
infectious granuloma, 36 
inflammation, 35-6 
neoplasms, benign, 39 
retention cyst, 39 
tumors, 39-40 
Vulvovaginal infections, 40-44 
Vulvovaginal lesions, 40-45 
Vulvovaginal trauma, 44-5 
Vulvovaginitis, 40 
gonorrheal, 41-2 
mycotic, 42 
nonspecific, 42-4 


Wis’ tumors. See under Kidneys, 
tumors. 





